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Low-Voltage Motors 
Are Much More Than Toys 
















Armature Winding Machine in Plant of Montieth Bros., Elkhart, Indiana 


Do you have a TOUGH winding problem? 
Call a Belden Wire Engineer 


High speed motor winding frequently develops some job. He will gladly call to discuss the wide variety of 


insulations now available. 





unusual winding problems. Such difh- 


culties may be caused by the manner | x BELDEN POLYVAR Perhaps Belden Polyvar*.. . insu- 
in which the wire is handled by the is available in magnet wire Types lated with polyvinyl acetal varnish . . . 
winding machine, or they may be due to F, HF, TF, and QF, either plain is the answer to an urgent problem. 


or in combination with textile or 
paper insulations. Try Belden Poly- 
When you run into such TOUGH var on your tough winding jobs. sulation is a specially tough magnet 


“tight” windings in the armature slots. Belden Polyvar with single cotton in- 


wire that can take it. 


Take advantage of Belden Wire 


Engineering Service. It cuts your 


winding jobs, just call for a Belden 






Wire Engineer. He knows wire speci- 







fications and how to pick the best type 









of magnet wire for a particularly tough over-all winding costs. 








Belden Manufacturing Company, 4633 W: Van Buren St., Chicago 44, Illinois 


Belden Magnet Wires 


NATURAL AND SYNTHETIC ENAMEL AND TEXTILE INSULATIONS 





FOUNTAIN OF YOUTH 
Or 
HARD WORKED BEARINGS 


Tne self-sealed ball bearing and its 
many advantages are thoroughly proved. 
Since New Departure originated it 28 
years ago, over 80 millions have been 
produced — many of them for electric 


motors and textile machines. 


But, the extra long life required in some 
machinery, and the adverse conditions 
under which bearings and their lubri- 
cants must frequently operate, calls for 
something new — which New Departure 


will soon supply. 


It is an injection system applied to an 





improved self-sealed bearing whereby 
fresh lubricant can quickly revitalize the 
old, thus vastly increasing its utility and 
particularly when conditions are un- 


usually severe. 


This method does not require removal 
of the bearing from the housing. Neither 
does it involve the use of nipples, grease 


passages, plugs or removable seals. 


Ask. for pamphlet IB describing this 
“new departure” in detail. Availability 
of the sizes you will require for your 


new machines determined upon request. 


How the New Departure 
Injection System Works 


NEW DEPARTURE 
BALL BEARINGS ... 


‘“‘Hypodermic”’ nozzle on grease 
gun is inserted through hole in 
bearing and _ penetrates seal. 
Lubricant injected, needle is 
withdrawn. Hole in seal closes 
itself and the bearing starts 
another long period of service 
without attention. 





New Departure ° Division of General Motors + Bristol, Connecticut 
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Of course the Sheik is confused by Laytex-insulated wire. He's one 
of the countless number of men now seeing wire for the first time. 
In hot deserts and tropical jungles, in distant islands and freezing 
arctic lands—places where electricity has never before been har- 
nessed, Laytex is demonstrating its marvelous properties as a wire. 


To many of the people in these lands, wire henceforth means Laytex. 


But to us here at home, Laytex is more than the average wire. 


Under the strain of world-wide war, Laytex gives better performance : 


than was ever expected of any wire under such gruelling conditions. 


Military needs now take the entire outputof Laytex Wires and Cables. 
But we hope the day is not far off when manufacture will be resumed 
forResidential and Commercial Building, Police and Fire Alarm Systems, 
Communications, Signalling, Power Control and other exacting services. 


1230 SIXTH AVENUE - ROCKEFELLER CENTER + NEW YORK 20, N. Y. 


Rubber Insulation at Its Best 


U.S. 


* In Canada: DOMINION RUBBER CO., LTD. 


ELECTRICAL 


WIRES AND CABLES 


Serving Through Science 


UNITED STATES RUBBER COMPANY 
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; Tobe Leads the Noise Elimination Field 


pied problems are as vexing as the elimination 
of unwanted radio interference set up by the 
operation of nearby electric motors. And few 
sources of engineering advice on this subject are 
as experienced as the Tobe Engineering Staff. 
Tobe is the acknowledged leader in this field; 
our organization has devoted 17 years to the 
intricate problems of noise elimination. 


The large #1182 Navy-Type Filter illustrated 
above is an example of our specialization. Ex- 
amine the curve and container dimensions. This 
is only one of a large number of filters designed 
to meet special needs. Send for complete details. 
Let us help you solve any problem connected 
with blotting out unwanted “man-made” radio 
static. Your inquiries are welcome. 


TOBE DEUTSCHMANN CORP., CANTON, MASS. 


GRAND CENTRAL TERMINAL BUILDING lO WEST BROADWAY 
NEW YORK 17, N.Y. GLENDALE 4, CAL, 
230 NORTH MICHIGAN AVE, 2-159 GENERAL MOTORS BLDG. 
CHICAGO 1, HL. DETROIT 2, MICH. 
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| IN 20 OHM LINE 


ELECTRICAL DATA 
FILTERETTE 1180 ATTENUATION WAS BEYOND 
440 AC DC VOLTS AMPERES-I00 RANGE OF AVAILABLE INSTRUMENTS 





TYPE 1182—-ATTENUATION RANGE 
150 KC to 150 MC 


CONTAINER DIMENSIONS 


Length .  221/8” Height. . 41/8” 
Width . . 1117/8" 


This unit contains three #1180 Filterettes, 
each bearing Navy-Type No. CID 53177. 








Actual photograph of 
scratched aluminum plate. 
Small section enlarged 9 times. 


what happens to @ QURAI(H 


oee at 400 miles per hour? 


The tiniest surface scratch ... so 


small you might never notice it... 


can often grow big and serious un- 
der the constant shock and pound- 
ing of vibration. For a scratched 
part is a weak part that may open 
the door to fatigue failure. 

‘To minimize this possibility in 
their products, experienced air- 
craft engineers use forming 
blocks fabricated from Laminated 
INSUROK, Grades T-601 and CG. 
They have found that by using this 
precision plastic they can cut costs, 
save time, and do better work... 
both in rubber pad and direct form- 
ing of lighter metals. 

Laminated INSUROK does not 
mar materials; it is approximately 
half the weight of aluminum; 


therefore easier to handle re- 
gardless of size; and oils, greases 
and other lubricants have no de- 
teriorating effects. Grade T-601 
can be fabricated with high-speed 
tools. Grade CG, because of its 
graphitic content, gives longer life 
than T-601 or usual canvas lami- 
nates, hardwoeds or hardboard 
materials. It can be fabricated with 
Carboloy tools. 


Whether your products are de- 
signed for war or peace... 
INSUROK forming blocks can ben- 
efit you in many important ways. 
With Laminated INSUROK sheet 
stock, you can make low-cost dies in 
your own plant... or Richardson 
Plasticians will make them for you. 
Write us today for information. 
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Forming Dies of Laminated INSUROK. 
shown here through the courtesy 
of Republic Aviation Corporation. 


The RICHARDSON COMPANY _ 
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How to get 


STILL 
AVAILABLE 


Thousands of copies of the 
Hunter Data Book, an orig- 
inal work on spring design 
and specifications, have been 
requested by product de- 
signers and manufacturers. 
Copies are still available 
without charge if requested 
on your letterhead. 
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T IS A safe bet that no two things have 
ever been made which were exactly 
alike. How then is it possible to obtain from 
two, two hundred, or two million springs a 
performance in your product which is uni- 
form? Well, it isn’t possible except within 
certain tolerance limits. The probability of 
securing uniform performance is, however, 
mathematically and actually increased by 
the application of statistical methods in 
quality control. By an application of such 
methods, in use for years at the Hunter 
Pressed Steel Company, it is possible to 
check and control all of the various factors 
which may influence the quality character- 


ONIFORM Spring Performance 


istics of the final product, to detect the 
tendency of a job to run out of control, and 
to make immediately the adjustments nec- 
essary to keep it in control. Statistical 
control of quality increases the probability 
of securing a greater number of okay springs 
in any given quantity and therefore im- 
measurably increases your certainty of ob- 
taining springs which will perform with a 
greater degree of uniformity. 

Statistical methods in quality control 
are, you can be sure, here to stay. Hunter 
has been a user of the science since 1932 
as well as a contributor. Is there any reason 
any longer to buy guesswork springs? 


CONTROLLED SPRINGS—The chances that in any batch of springs (as those below) you will secure the performance 
you require, are greatly increased by the application of statistical methods in quality control. In order to establish 
quality control, Hunter devised revolutionary methods of fast inspection, details of which are still confidential. 


HUNTER PRESSED STEEL COMPANY, LANSDALE, PENNA. 
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RECTIFIERS FOR EVERY D-C APPLICATION 


Only G-E Offers 








‘ COPPER-OXIDE 


Rugged in construction, 
provides virtually unlimited 
, , life when operated within 
Wherever low-voltage power is needed rated capacities. 


whether for instruments, relays, solenoids, 
motors, battery charging, plating, or any 
other d-c application, G.E. can supply the 
exact size and type rectifier to do the job. 


G.E. and only G.E. designs and builds the 
three types of low-voltage rectifiers most 
commonly used; copper-oxide, selenium and 
Tungar. Each rectifier differs in character- 
istics, basic materials and construction. 
























The conditions under which a rectifier is 
to operate and the results that are to be 
obtained determine which type will do the 
most economical, most efficient and most 
satisfactory job. 
















SELENIUM 


Excellent for continuous 
operation where space is 
a factor and weight must 
be held to a minimum. 


G-E engineers will gladly analyze your 
rectifier needs and offer their recommenda- 
tions. Whether they recommend copper- 
oxide, selenium or Tungar you can be sure 
their selection is impartial for G.E. offers all 
three. For more information write to Section 
A457-12, Appliance and Merchandise Dept., 


General Electric Company, Bridgeport; Conn. 


BUY WAR BONDS AND KEEP THEM 






Hear the General Electric radio programs: “‘The G-E All Girl 
Orchestra’ Sunday 10 P.M. EWT, NBC. “The World Today” 
mews every weekday 6:45 P.M. EWT, CBS. “The G-E 
House Party’ Monday through Friday 4:00 P.M. EWT, CBS. 


TUNGAR 


Efficient and economical 
for low-voltage appli- 
cations where life and price 
are determining factors. 
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Workers like the lighter weight of 


Mount your patterns on lightweight magnesium 
match plates and see how favorably your molders 
respond. Those pounds saved mean that less labor 
need be expended on useless lifting. The work is 
easier. There's less fatigue slump during the day. 

Where magnesium is used in match plates, 


core boxes, and jigs and fixtures, weights are 


MAGNESIUM 


often held within legal limits for women work- 
ers. This simplifies your labor problems. 

Let us help you determine how you can save 
time and money by employing lightweight Mazlo 
Magnesium Alloys. Aluminum Company of 
America, Sales Agent for American Magnesium 
products, 1715 Gulf Building, Pittsburgh 19, Pa. 


PRODUCTS 
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FOR PROTECTION 


ALWAYS WHEN NEEDED 
AND ONLY WHEN NEEDED 


SHAWMUT SHUR-LAG RENEWABLE FUSES AND LINKS 


SHAW™MUT 


THE CHASE-SHAWMUT COMPANY NEWBURYPORT. MASSACHUSETTS 


FUSE MAKERS SINCE 1893 
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Unstable voltage on commercial 
power lines is so prevalent that many 
manufacturers of electrical and elec- 
tronic equipment have found it nec- 
essary to warn their customers of its 
existence and its possible effects on 
the operation and efficiency of the 
equipment. 

There is an easy and inexpensive 
solution to this important problem 
—specify a SoLA CONSTANT VOLT- 
AGE TRANSFORMER as a component 


Consta 


part of your equipment. There are 
several types of SOLA CONSTANT 
VOLTAGE TRANSFORMERS specially 
designed for this purpose — small, 
compact units in capacities ranging 
from 10VA to several KVA. Other 
capacities and designs can be custom 
built to your specifications. 

Once installed in your equipment 
they require no pampering or super- 
vision. They are fully automatic, in- 
stantly correcting voltage fluctua- 


e+ Operate at 115 volts. 
- +. Of faulty operation 
look for low line voltage. 
«++ damage due to high 
line voltage. 


Warnings against unstable 
voltages are unnecessary on 


equipment protected with built-in 
CONSTANT VOLTAGE 






tions as great as +15%. They are 
self-protecting against short circuit. 

No sales manager will overlook the 
added salability of a product that 
features this guarantee of perform- 
ance, low maintenance cost and sat- 
isfaction to the user. 

SOLA engineers with wide experi- 
ence in the application of the SoLa 
CONSTANT VOLTAGE principle are 
available for consultation on details 
of design specifications. 


To Design Engineers: 


Complete, new hand-book of 


Constant Voltage Transformers 
available on request. 


Ask for Bulletin BCV-102 





Transformers for: Constant Voltage * Cold Cathode Lighting * Mercury Lamps ¢ Series Lighting * Fluorescent Lighting - X-Ray Equipment * Luminous Tube Signs 
Oil Burner Ignition * Radio * Power * Controls * Signal Systems * Door Bells and Chimes » etc. SOLA ELECTRIC CO., 2525 Clybourn Ave., Chicago 14, Ill. 
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POLLAK MANUFACTURING COMPANY 


Arlington, New Jersey 


DEVELOPING + DESIGNING * MACHINE WORK °* SPINNING 
GAS AND RESISTANCE WELDING + STAMPING * ELECTRICAL WORK 
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You can rely on this 
Blower Motor 


to operate dependably in 
marine, aircraft, electronic, 
‘and similar applications... 


In planning your post-war product, it is well to 
remember the design and operating advantages 
of this Oster blower motor. Although it has been 
especially designed for use in the marine, aircraft, 
and electronic fields, it may have qualities that fit 
your particular product. Check these features: 


Housing: Die cast, zinc field housing and alu- 
minum end brackets. Totally enclosed. 


Finish: Black baked enamel. 
Weight: 5 lbs. 


Bearings: Single shielded ball bearings lubri- 
cated with a grease suitable for any specific 
application. Bearing housings fitted with steel 
inserts, 


Windings and Insulation: Field coils and arma- 
ture wound with a select grade of insulated cop- 
- wire and impregnated with a high quality 

eat and moisture resisting insulating varnish. 


Mounting: Available with either base mounting 
or machined pads, 


Brushes: Metal graphite or electro. graphite 
brushes of ample size to assure unusually long 
brush life. Phosphor bronze ot beryllium cop- 


PERFORMANCE WITH #3 L-R TURBO TYPE BLOWER 


FAS 7.945 ¥ Ri =. Temperature Rise: 55°C. maximum frame tem- 
115 A.C, 60 CYC. 27 D.C. Se perature rise at rated output. 
one | wf 7 Modification: Motors can be furnished with 
Ce special shaft extensions, mounting arrange- 
Clockwise Drive End | Clockwise Drive End tors with full ments, finishes, leads, ete. 
assurance that . 
Starting Torque in 300 — 400 they will live u ave rae Let us help you fit this and 
% of F.L. Torque to ae worid- oe other Oster Motors to your re- 
wide reputation - an uirements 
8-32 TAP ° r ” 
3 HOLES ON L_— 3% Se q 


of pre-war Oster 
2.250" 8. C. FOR MOUNTING FAN na" appliances, 


Oster-powered. 3 I ¢ 7 Buy WAR BONDS 


John Oster Manufacturing Co. 


DEPARTMENT E-24 ° RACINE, WISCONSIN 
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84.9% of 


electrical failures 
can be avoided 


by better insu- 
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RECEIVERS WHOSE USEFUL LIFE 
on fouls 


WILL DEPEND 


From the moment tomorrow’s television 
receivers start rolling down assembly 
lines, twenty years of previous radio 
manufacturing experience will become 
history. And there’ll be thirty million 
customers anxious to discard outmoded 
“sets’’ to buy the unit that will bring 
both sight and sound into America’s 
living room. 

In this highly competitive market, 
the manufacturer who builds extra long 
life as well as high fidelity reception 
into his receivers will have a keener 
edge on the sales tools he employs to 
fashion his market. 

__ To the problem of the insulation of 


electrical and electronic equipment of 
all kinds, the Mica Insulator Company 
brings fifty years of experience in the 
manufacture and marketing of a wide 
range of insulating materials. And today 
offers to manufacturers a single supply 
source ...an undivided responsibility 
in the fabrication of specialized insu- 
lating forms. 

Engineers of the Mica Insulator 
Company will be glad to work with 
your staff to solve any specific design 


requirement. 

























2 COMPANY 


MAIN OFFICES: 
200 Varick Street, New York 14, New York 
Factory: Schenectady, N. Y. 
Sales Offices: 


Boston + Chicago + Cincinnati + Cleveland + Detroit « Houston 
Los Angeles » New York + San Francisco + Seattle 
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“And Your Husband 
Turns The Crank...” 


With appliance manufacturers planning increased 
postwar production to meet increased demands, 


it’s natural to ask this question: Can enough EADING gt 
Delco motors be built to meet requirements—or will L with 
some new models feature ‘‘one husband-power’’ 


drive? 







Our answer is that Delco Products’ manufacturing 


facilities will be adequate for the task. The large ED 
plant capacity developed in the service of leading pow 
‘ 





appliance manufacturers will be greatly increased. 
More efficient material-handling equipment and 
methods, together with increased floor space, will 
insure an ample supply of dependable, efficient 
Delco motors for leading makes of refrigerators, 
washers, ironers, oil burners, stokers, blowers, 
attic fans and other appliances. 












Until military demands are satisfied, Delco Products’ 
engineering background and manufacturing know- 
how will continue to be applied to the production 
of special aircraft motors and electrical equipment 
for the armed forces. Delco Products Division, 
General Motors Corporation, Dayton, Ohio. 





PRODUCTS 


DAYTON, OHIO 


War Bonds Are Fighting Dollars 
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CON-TAC-T0 


FOR YOUR P. 





THINK OF 


MERCURY 


ot ONEYWELL Con-Tac-Tor Mercury 
Switches may be the answer to your 
Post-War planning problem. They are 
safe, silent and positive in action. They 
provide dependable economy and offer 
practically no resistance to the flow of 
electricity. Besides their great mechan- 
ical strength, Con-Tac-Tor Mercury 
Switches have high current carrying ca- 
pacity and can easily switch and carry 
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electrical loads as high as 45 amperes. 
Con-Tac-Tors have fewer parts, which 
means less cost and less maintenance, 
You'll find literally thousands of applica- 
tions for Con-Tac-Tor Mercury Switch- 
es, which are made in a wide range of 
types, sizes and capacities. Minneapolis- 
Honeywell Regulator Co., 2810 Fourth 
Avenue So., Minneapolis 8, Minnesota. 
Branch offices in all principal cities. 
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A Clear Baking Varnish with excellent ot 
and ing a 


* 






... a trade name that is gaining 
more and more recognition throughout the electrical 
industry, can be furnished in both air drying and baking 


type varnishes, all formulated to give you more uniform 






and efficient production. These polymerizing types of 






varnishes provide a heavier build-up than most conven- 


tional grades, affording a high degree of resistance to 


Formex and glass coated wire. Degree of 


; A Black Baking Varnish adaptable to all 
: PX.5 types of electrical units, suitable for Formvar, 
i hardness can be regulated by the baking time. 


oil, water, acids and alkalies. There is a grade of 
DOLPH’S SYNTHITE that will do a better insulating 


job for you. 


ee 


Write us today for further information and let our 
Laboratory and Service Engineers assist you in your 





insulating varnish problems, without any obligation on 


your part. Cnet 
A Gear Saking Varnish which provides ex- 
: . ot i ceptional bonding properties and heat re- 
REG. U. S. PAT. OFF. . sistance, making it ideally suited for high 
speed windings. The hardness of this mate- 
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JOHN C. DOLPH COMPANY 


168 EMMETT STREET 
18 ELECTRICAL MANUFACTURING 


NEWARK 5, N. J. 
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TRENGTH, light weight and wear-re- 
5 sistance make Synthane laminated 
highly desirable for retainers in high 
speed ball bearings . . 
lent example of putting plastics where 
plastics belong. 

If you haven’t used plastics at all or 
to the fullest extent, if you are not 


. and an excel- 


certain which of the many plastics fits 


into your plans ... Or where... or 


Using Strength, Lightness, Wearing Quality 


why ... or what the cost will be... 
ask us to help you, preferably before 
you design. 

This way, if Synthane is the answer 
to your needs, you can be sure of de- 
sign and material not only right for the 
application but right for fabrication. 
Should you, in addition, want us to 
take over fabrication, you can be sure 
your parts will be produced by men 


who know machining of plastics, work- 
ing on machines fitted especially for 
plastics. For your whole job or any part 
of it—design, materials or fabrication 





remember Synthane. It will give you 
a real sense of satisfaction to know 
whether the job can be done, how it 
can be done, how long it will take to 
produce and how much it will cost. 
Synthane Corporation, Oaks, Pa. 


SYNTHANE TECHNICAL PLASTICS Bo DESIGN - MATERIALS - FABRICATION 









































Plasties is a Word... like Metals 





@ IT IS IMPORTANT TO AVOID using the word "plastics" 
loosely or generically. It is as imperative to distinguish between 
plastics as between metals, say as between steel and bronze— 
and then to distinguish further between types of the same general 
plastics as you would between various steels and various bronzes. 





@ SYNTHANE IS OUR NAME for one type of plastics, made 
from phenol formaldehyde resins and various fillers. This type is 
thermosetting, that is, it does not soften under a reapplication 
of heat as do thermoplastic materials. The phenol formalde- 
hydes, including Synthane laminated, are newsworthy among 
plastics for their combination of high tensile strength, high com- 
pressive strength, high flexural strength, high impact strength 
and high dielectric strength. Synthane has, of course, many other 
desirable properties in combination such as light weight, hard- 
ness, low thermal expansion, low moisture absorption, and 
resistance to corrosion. 












THRUST WASHER—Dimension stability, moisture resistance, 
compressive strength and immunity to oil are factors in the 
selection of Grade C (fabric reinforced) Synthane. 





@ THERE ARE, HOWEVER, various grades of Synthane, just 
as there are various kinds of bronze, steel, aluminum, and other 
metals. Naturally, you will not find the optimum values of all 
properties combined in any one grade. For instance, one grade, 
reinforced with a paper filler, is most suitable for its mechanical 
characteristics, another for its dielectric qualities. In addition to 
poper grades there are grades reinforced with fabric, asbestos, 
and glass fillers and impregnated with a diversity of resins. 


@ THE SELECTION OF A GRADE of Synthane is influenced not 
only: by its inherent physical, electrical, mechanical or chemical 
properties but often by processes of machining required to 
produce from Synthane the finished parts you require. 























@ AS AN ILLUSTRATION, production of the parts you have in 
mind may only be economical by punching. Depending on your 
requirements, paper base grades as XP, XXP or XXXP (the "P” 
denotes a punching or plasticized grade) may be amply ade- 
quate for your purpose. 








RADIO TERMINAL STRIP—Low power factor, low water ab- 
sorption, low dielectric losses and ona of these properties 
led to the use of Synthane Grade XXXP. 





@ USUALLY ONE OF THE MANY standard grades of Syn- 
thane can be found to meet satisfactorily all your specifications, 
both in properties and in machinability. If not, we may have al- 
ready developed, or have to develop, a special grade which will. 





.@ REMEMBER THAT SYNTHANE is as adjustable within its 
_combination of properties as an alloy of a metal, and that if 
you are not sure there's a grade of Synthane to fill the bill for 
you, just ask us. If possible, let us help you before you design 
and, in so doing, give us the opportunity to assist you in selecting 
the right Synthane material for your application and for ease 

BREAKER ARM—Synthane molded-laminated with a fabric 


in fabrication. 
filler is notable for its high impact strength, excellent wearing 


qualities and good electrical properties. SYNTHANE CORPORATION, OAKS, PENNSYLVANIA 
Representatives in All Principal Cities 











PLAN YOUR PRESENT AND FUTURE PRODUCTS WITH SYNTHANE TECHNICAL PLASTICS - SHEETS - RODS - TUBES - FABRICATED PARTS - MOLDED-LAMINATED - MOLDED-MACERATED 


Put the Screws on \ 


the Japs... 
BUY BONDS! 
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"Nothing ever put so much 


NEW LIFE in this shop... 


.»@S these Quick and Easy-Driving AMERICAN PHILLIPS SCREWS” 


7 
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Yes, it always boosts the morale of work- 
ers when they’re freed from the slow, ex- 
hausting, dangerous work of hand-driving 
slotted screws ...and switched onto the 
fast, effortless, safe method of power- 
driving American Phillips Screws. 


Output jumps to new highs. Accidents 
and rejects hit bottom. Total time-savings 
climb as high as 50%. For American 
Phillips Screws banish the fear of mis- 
takes, instil new self-confidence, build 
pride in good work. In fact, good work is 
the only kind that can be done, with Ameri- 


can Phillips Screws. The recessed head 
stays straight on the 4-winged driver ’till 
the screw is turned up tight and flush. 
And this surety of operation means fairer 
return on fixed overhead . . . an advantage 
no shop, large or small, can afford to miss. 


To these advantages are added other ex- 
clusive American advantages...the ca- 
pacity of one of the largest U. S. screw 
plants... 3-point inspection that checks 
every screw-head, thread, and point..: 
and the ready advice, on any fastening job, 
of American’s veteran corps of engineers. 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 


CHICAGO 11: 589 E. Illinois Street 


DETROIT 2: 502 Stephenson Building 


AMERICAN 
PHILLIPS Seeoms 


PATENTS MAKE JOBS 
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igh Frequency Cables 


'RES TO EVERY HIGH STANDARD 


“ 


A big family — 29 types of high frequency cable — yet 
so high are their standards of construction and per- 
formance that every one of the following Intelin High 
Frequency Cables meets all the requirements of the 
most exacting specifications: 


1. Coaxial, Solid-dielectric, Semi-flexible Lines: *RG-5/U, 
6/U, 8/U, 9/U, 10/U, 11/U, 12/U, 13/U, 14/U, 15/U, 
17/U, 18/U, 19/U, 20/U, 29A/U, 54/U, 54A/U, 58/U, 
59/U. 
2. Coaxial, Air-spaced, Low Capacitance Lines: 7/U, 62/U, 
63/U. 
3. Coaxial, Attenuating Lines: RG-21/U, 42/U. 
4. Coaxial, High Impedance, Spiral Delay Line: RG-65/U. 
5. Dual (balanced) Lines: RG-22/U, 57/U. 
6. Dual-coaxial, Highly Balanced Lines: RG-23/U, 24/U. 


To date, for everynew high frequency cable need, 
Intelin has developed and produced the answer. 
TN umber designations are those ® ° ° 
of the Army-Navy K. F. Cable Coordi- Whatever your requirements in high frequency 
nating Committee. cable, consult Federal first. 
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FROM PEANUT 


Giant Turbines 


Versatile GENERAL PLATE 
LAMINATED METALS 
Can Improve Performance, 
Cut Costs 


Whether you’re working on products for imme- 
diate use or planning and designing your con- 
templated post-war products, General Plate 
Laminated Metals ...sheet, wire or tube... 
can definitely fit into your product picture. 


These versatile permanently bonded laminations 
of precious metals to base metals or base to base 
metals increase performance and cut costs in such 
products as electrical equipment, aircraft, radio, 
electronic devices, ships, tanks and chemical 
apparatus. A few of their advantages are that 
they provide better electrical performance, maxi- 
mum resistance to corrosion, long lifé and ease of 
fabrication . . . yet they cost but a fraction of the 
cost of solid precious metals. 





TUBES TO 





Overlay, precious 
ihe MTL) 
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Base metal, steel, 
copper, nickel, ete 





General Plate Laminated Metals are available 
inlaid or wholly covered in raw stock or fabricated 
parts. Our engineers will gladly consult with you 
on your problems. Write for their services. 


* = * 
General Plate Division 
of Metals & Controls Corporation 


50 Church St., New York, N. Y.; 205 W. Wacker Drive, Chicago, Ill.; 2635 Page 
Drive, Altadena, California; Grant Bidg., Rm. 603, Pittsburgh, Pa. 


ATTLEBORO, MASSACHUSETTS 












FIVE OF THE 
5,312 RELAY TYPES 






VACUUM SWITCH 
KEYING RELAY 


The extreme reliability with which 7 poles including one D.T. 
this Struthers-Dunn Type 78CCAI00 pole handling high-voltage 















Vacuum Tube Keying Relay holds r-f currents by means of a 
its adjustments is the direct result of vacuum switch. High-volt- 
a rigid and simplified design utiliz- age ports rounded to re- 
ing an absolute minimum of parts. duce corona. 






Exceptionally sturdy —designed for 
aircraft. All parts readily accessible. 








Here's a relay that 
won't operate unintentionally as a result of 






shock or vibration—the Struthers-Dunn Type 
17AXX designed to meet exacting B2A 
specifications. Small in size, light in weight, 





















Nutc 
Struthers-Dunn 
XXK100 meets ¢ ‘ 
elays ae services, particularly 
r 


c 
ere overloads may — 
= aries having a less generous heavy-duty 


lications 

factor. Typical appiicay. 

ooegn “F such as aircraft landing be 
include or controlling @ number © 


i t 
oids simultaneously. Readily adaptable to 
different specifications. 


it meets and exceeds all specifications for 
such services. 


WRITE-—for your copy of 
the big Struthers-Dunn Relay 


Catalog and Data Book... 




























STRUTHERS-DUNN, INC., 1321 ARCH ST., PHILA. 7, PA. 


STRUTHERS DUNN 





DISTRICT ENGINEERING OFFICES: ATLANTA ¢ BALTIMORE ¢ BOSTON © BUFFALO « CHICAGO e CINCINNATI e CLEVELAND 
DALLAS ¢ DENVER ¢ DETROIT ¢ HARTFORD ¢ INDIANAPOLIS ¢ LOS ANGELES ¢ MINNEAPOLIS ¢ MONTREAL 
NEW YORK ¢ PITTSBURGH ¢ ST. LOUIS ¢ SAN FRANCISCO ¢ SEATTLE « SYRACUSE ¢ TORONTO ¢ WASHINGTON 
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moisture and current, create free acids highly 
corrosive to current-carrying copper wire. In 
such instances this electrolytic action is a 
built-in hazard. 

Lumarith C.A. (cellulose acetate base) is 
chemically inert in electrical applications. It 
does not give rise to corrosion even on fine 
copper wire. 

Many fabricators use tubing of spiral 
wound Lumarith C.A. film to make exception- 

ally strong cores. They are offered by vari- 
ous manufacturers in round, square and 
oval shapes. Other Lumarith C.A. films 
are available in plain or in special mat 
finish (A78) for easier winding. Slippage 
is reduced, visibility increased. 

Lumarith C.A. is also supplied in thin foil 
for coil linings, coverings and interlayer in- 
sulation, and in molding materials for coil 
spools, bobbins, housings, bases and plugs. 
Send for the Lumarith Electrical Booklet. 
Celanese Plastics Corporation, a division of 
Celanese Corporation of America, 180 Madi- 
son Avenue, New York 16, N.Y. 





MANY TYPEs of insulation, in the presence of 



































If there were no oxygen... ? 


... or maybe we'd better say—if oxygen didn’t cause metal to rust, then electric heating 
elements would probably last almost forever. At least, it is oxygen that is the chief 
cause of the ultimate wear-out of the wire. This fact blocked the practical use of electric 
heat, until Chromel came along almost 40 years ago. (That's a good thing to remem- 
ber). Chromel staunchly withstood, and still does, the relentless, gnawing oxygen. 
Chrome! is an old faithful, of uniform resistance, good working properties and fine 


durability. Chromel is usefully described in Catalog-M, which we'll gladly send you. 


RESISTIVITY @ 68°F 


WIRE RIBBON \ 
(C.M. Ft.) (Sq. M. Ft.) —\ 
Chromel-A . . . . . . 650 Ohms 510 Ohms 


Chromel-C . . . . . . 675 Ohms 530 Ohms 1 HOSKINS 
Chromel-D . . . . . . 600 Ohms 471 Ohms Beli aeliae 
Copel 5s « « « ae ole 231 Ohms crag pepeatonagagae 


WIRE 


* Used as the heating element in millions of devices 


HOSKINS MANUFACTURING COMPANY, DETROIT 8, MICHIGAN 
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Protection starts here 


by controlling 





You remember the old story about the lost nail—and the shoe, the 
horse, the rider, the general, the battle, and the war that went haywire in 
consequence. The story doesn’t begin soon enough —— the nail was lost 
because of vibration. 

In your plant or your product, it may be a screw. . . a bolt instead of a 
F nail; a motor instead of a horse; but it’s still vibration that starts the trouble. 
And you can sink two-foot bolts into the concrete base, but still you haven't 
} kept the motor from shaking itself to pieces, or diminished the nerve wracking 
noise that’s keeping morale and production down. 
pe For more than twenty years Lord’s business has been the isolation and 

control of vibration. Lord has lifted the methods of attack on the destructive 
LL Rubber forces of vibration to a highly developed science. When Lord engineers 
make a study of your plant or your product, there’s no guesswork about 
their recommendations. 

Lord Shear Type Mountings and other Bonded Rubber Products embody 
many exclusive techniques and patented features which cannot be copied. 

Every genuine Lord Product has the name “LORD” molded into the 
rubber section, as a means of ready identification, and as a guarantee to the 
user that he is receiving Lord quality. 

If you have a vibration problem, or a mechanical design problem involv- 
ing the use of functional rubber, it may best be solved by means of rubber- 
bonded-to-metal, Call in a Lord Vibration Engineer, or write for Myegature on 
the subject. There is no obligation. 


SHEAR TYPE 










it TAKES BONDED RUBBER Yee Shear 10 ABSORB VIBRATION 





SALES REPRESENTATIVES 









NEW YORK 280 MADISON AVE 

CHICAGO $20 N. MICHIGAN AVE 

LORD MANUFACTURING COMPANY \ sss. cu" 2c atv ave 
[ BURBANK, CAL. = Cave AVE @UY MORE 


WAR BONNMS 


ERIE, PENNSYLVANIA Sn TORONTO. CANADA 





Originators of Shear Type Bonded Rubber Mountings 
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An exceptionally sturdy type only 
57/64" in diameter for low-wattage 
requirements. Has _ positive-contact 
spiral spring to eliminate sliding 
contact between rotor arm and center 
terminal. With switch: Type LMD. 


Only 23/32” in diameter— 

unexcelled for low-wattage 
uses where size and weight are 
important factors. Widely used 


MIDGET in hearing-aid devices and 


similar equipment. 


WHAT DO YOU NEED 
IN CARBON? 


BRUSHES — CONTACTS 
(All carbon, graphite, metal and compositoin types) 


IRON CORES RARE METAL CONTACTS 
WELDING CARBON PRODUCTS 
PACKING, PISTON and SEAL RINGS 
RHEOSTAT PLATES and DISCS 
BATTERY CARBONS POWER TUBE ANODES 
SPECTROGRAPHITE No.1, etc., etc. . 


A larger type, 1-3/32” in diameter 
for use where voltages do not ex- 
ceed 350V, and where wattages 
are .4-watt or less. Can be supplied 
with sealed cover. Has positive spiral 
spring contact. With switch: Type LPD. 


VARIABLE RESISTORS 


(Volume, Tone Controls, etc.) 


Tested, tried, and proved in all types of equipment calling for units 
of this sort, Stackpole Variable Resistors offer maximum depend- 
ability under all conditions of use. The line is sufficiently broad to 
meet all requirements up to ratings of 2 watts. Large, medium and 
midget sizes—with or without switches—high insulation types— 
standard, sealed, or insulated shafts—standard and water- and dust- 


proof covers—friction rotor types, and various others. 


Write for ELECTRONIC COMPONENTS CATALOG—RC6 


STACKPOLE CARBON COMPANY, ST. MARYS, PA. 
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AVEZAGE PROPERTIES 


ES, the copper alloys, too, 

are new materials today — 
materials you will want to study 
carefully when you plan your 
postwar designs. 


For instance —there’s TELNIC 
Bronze, the first high copper con- 
tent alloy to combine high cor- 
rosion resistance, excellent hot 
workability, free cutting charac- 
teristics, age hardenability, high 
strength and hardness. 

Older copper alloys depended on 
lead for free machining properties 
—and lead is highly detrimental to 
hot working. But TELNIC Bronze 
uses carefully controlled quanti- 

















ties of tellurium in place of lead, 
making this alloy free machining 
without affecting its hot working 
characteristics in any way. 


For any part that can best be 
fabricated by a combination of 
hot forging and machining... and 
that must have high strength, 
excellent corrosion resistance, and 
reasonably good conductivity ... 
you will find TELNIC Bronze an 
ideal material. Right now, of 
course, it is being used entirely 
for war applications... but we'll 
be glad to work with you in adapt- 
ing its unique properties to your 
postwar plans. 


* Reg. U. S. Pat. Off. 


BRASS & COPPER CO. | 


—Incorporated— — 
Waterbury 91, Connecticut 


SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


CHASE 














ALBANY tT CINCINNATI INDIANAPOLIS ¢ MINNEAPOLIS PHILADELPHIA SAN FRANCISCO 
ATLANTA f CLEVELAND KANSAS CITY, MO. f NEWARK PITTSBURGH SEATTLE 

BALTIMORE DETROIT LOS ANGELES NEW ORLEANS PROVIDENCE ST. LOUIS 

BOSTON HOUSTON MILWAUKEE NEW YORK ROCHESTER Tt WASHINGTON t 
CHICAGO t Indicates Sales Office Only 


This is the Chase Network —handiest way to buy bras- 
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BURKE 64 yearn 


of D.C. EXPERIENCE 


Ventilating Fan designed to Windings banded down Commutator Bars made of Two Ball Bearing type illus- 
keep the generator at normal under tension with special hard drawn copper. High trated— Single Bearing and 
operating temperature at all high tensile steel binding grade mica insulation be- Sleeve Bearing types avail- 
times. wire. tween bars. able. 


~~ 


Armature Core made of high grade electric Commutator Radiators are riveted and 
Cis see tates tesa cad Qaibathiy tie sheet steel, laminations insulated to insure — soldered into position to assure good elec- 
lated*belore pleced id blots _ minimum core loss. trical and mechanical contact. 


FE 2-Bearing Type D. C. Generators 
illustrated, are built for belt or direct drive 
use from 1750 to 450 r. p.m. and for any 
voltages from 32 to 250. This general purpose 
generator is widely used by the Navy and 
Merchant Marine and throughout industry. 
A few features are described above and 
bulletin 600 covers all types of Burke D. C. 
Generators. Write for copy. 


BURKE ELECTRIC COMPANY « ERIE, PA. 


* SYNCHRONOUS * INDUCTION MOTORS * M-G SETS 
MOTORS AND *D.C. MOTORS * HIGH SPEED 


GENERATORS * D.C. GENERATORS A.C. GENERATORS 
MOTORS 1 Se dees er ° De ss Ha ae We ee eae Si see eS Mee Nas Se Ae 
BURK a eT RSet ACCU es 
Lee 2 ie we ake ee ee Fe eee OE eae lll ee ee 6 ed 
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New Standards 
of Brazing Speed, 
Quality and 
Economy set by 


SIL-FOS and EASY-FLO 


These two low-temperature silver brazing alloys, created by 
Handy & Harman, have made a record, particularly in war 
production, that is outstanding. 


SIL-FOS and EASY-FLO have made brazing one of the 
fastest production operations. They have set new standards 
in the strength and other vital properties of brazed joints. 
They have created a new conception of brazing reliability 
and economy. They have made practical the labor-metal- 
cost-saving brazed construction, now used in fabricating a 
wide variety of parts formerly cast, forged, machined from 
the solid, bolted, threaded or riveted. 


lt yr y tae 
AND HERE TO 


Typical of the wide-scale use of SIL-FOS 
ond EASY-FLO in mass production braz- 
ing is this engine-thermo-couple job. With 
the simple EASY-FLO brazing set-up shown, using 
foot-controlled carbon electro heating, 180,000 as- 
semblies were completed in fast time. Insulation was 
undamaged, thanks to EASY-FLO’s low flow point. 


These accomplishments are the direct results of the combi- 
nation of low working temperatures, silver content and 
exceptional fluidity inherent in the SIL-FOS and EASY-FLO 
compositions, plus fast heating and handling methods. 


These new SIL-FOS and EASY-FLO brazing standards of 
speed, quality and economy are here to stay. They will be 
just as important in tomorrow’s peacetime production as 
they are today. So, start now to put your brazing opera- 
tions, old and new, on the fast, profitable SIL-FOS and 
EASY-FLO basis. 


GET FULL DETAILS IN BULLETIN 12-A 


Write for your copy today 


FOR BEST RESULTS~—~USE HANDY FiUX 


To get full benefit of the low flow points of 
SIL-FOS (1300°F.) and EASY-FLO (1175°F.) 
you need a flux that also functions at a low 
temperature. HANDY FLUX was developed by 
Handy & Harman to meet this requirement. It 


starts to fuse and dissolve oxides at 800°F., 
and at 1100°F., is entirely fluid, and dissolves 
all refractory oxides rapidly and completely. 
HANDY FLUX has excellent cleaning proper- 
ties and washes off readily in hot water after 
brazing. Comes in convenient 

paste form. 





HANDY & HARMAN 


ee 82 FULTON ST., NEW YORK 7, N. Y. 
; Bridgeport, Conn. + Chicago, Ill. + Los Angeles, Cal. + Providence, R. |. * Toronto, Canada 
Agents in Principal Cities 
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PRECISION BEARINGS FOR EVERY PURPOSE, INDUSTRIAL AND DOMESTIC 


Separable (Magneto) 
UE Cela) 


Shielded Type Single 
term toi. t-Lalare) 


Standard Cylindrica 
Roller Bearing 


W ar’s demands still call for all the output of the NORMA- 
HOFFMANN factory. But, already, far-sighted manufac- 
turers are working with NORMA-HOFFMANN engineers 
on their designs for.new and better peace-time products 
equipped with PRECISION BEARINGS. 

No “Re-conversion Problem”’ will hamper or delay 
NORMA-HOFFMANN post-war production. The moment 
peace is declared, all our vast facilities will be turned 
INSTANTLY to the production and prompt delivery of 
PRECISION BEARINGS for new and better domestic ap- 
pliances and for new and better tools for industry. 

Our Field Engineers, in all our District Offices, are 
ready to work with YOUR designers. Avail yourself of 
their experienced counsel NOW—without obligation, and 
of course in strict confidence. Write for the Catalog—Today. 


TO WIN THE WAR: WORK — FIGHT — BUY WAR SAVINGS BONDS! 


9000 Series (Feltiess) 
Sealed Ball Bearing 


Double Felt Seal 
THT ele tire | 


Single Felt Seal 
Ball Bearing 


bie ee tree et 
iis Ot Tre le te 
tion Ball Thrust Bearing 


Pulm elim old 
Ball Bearing Tela tare) 


iia ee el 


Extra Light Cylindrical 
Roller Bearing 


; A ; Full Type (Retainerless) 
| | As) 
manent occipet Cylindrical Rolier 


Roller Bearing ene 


Litro (""CL"') Composition 
Retainer Ball Bearing 


Double Row Self-Aligning 
OTL rele ire] 


> 


"Cartridge" Fully Sealed, 
PU yitel Ce7 lL 
Tye T aire) 


Single Direction Ball 
Thrust Bearing 


— 
Dl 


=(@ 
=e 8) 


—— at 


Two-Lipped Cylindrical 
Roller Bearing 


7M. 
NORMA-HOFFMANN BEARINGS CORPIN, «:.6rorc, conn. Founded 1911 


Gield Offices: NEW YORK « CHICAGO « CLEVELAND « CINCINNATI « PITTSBURGH « DETRGIT « LOS ANGELES « SAN FRANCISCO « SEATTLE, WASH. 
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@ The end bells illustrated above 


were manufactured by the Sampsel 


Time Control Company. Used as 
casings for covering the end con- 
nections of high speed electric ma- 
chines, these small but vital items 
are no simple job to produce. The 
machine tolerances are quite close 
and the parts must have a high de- 
gree of stability. In fact the boring 
of a seat for a ball bearing is held 
to .0003” tolerance while one 
shoulder diameter is turned to 
.0008” tolerance. 

As a result of an ingenious mold 
design, these end bells are molded 


in a single operation. Notice how 


LOOKING FOR A 


the inserts are molded-in making 
for ease of assembly and fabrica- 
tion. 

The tremendous progress which Amer- 
ica’s custom molders have made during 
the past three years in developing new 
molding methods and processes is ex- 
emplified by the efficient production of 
just such items as these end. bells. 

The material selected for these end 
bells was a general-purpose Durez 
phenolic molding compound. Be- 
sides possessing excellent mold- 
ability, this Durez compound pos- 
sesses such versatile properties as 
oil and grease resistance, dielectric 


strength, self-insulation, excellent 






wearability and heat resistance. 
The unusual versatility of Durez 
phenolics has made their usage 
practically universal throughout 
industry. Add to this the quarter 
century’s experience which Durez 
technicians have acquired through 
active participation in the success- 
ful development of many plastic 
products and you can readily ap- 
preciate the benefits of working 
with our organization. The serv- 
ices of the Durez staff are availa- 
ble at all times to you and your 
custom molder. Durez Plastics & 
Chemicals, Inc., 284 Walck Road, 
North Tonawanda, N. Y. 


PHENOLIC 
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PLASTICS THAT FIT THE JOB 
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SENSITIVITY 


CONTACT 
PRESSURE 
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DEPENDABILITY 


DURABILITY a lor 
COMPACTNESS _~ ee 
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THE NEW AUTOMATIC ELECTRIC CLASS "B’’ RELAY 








@ When you need a relay that’s sensitive enough to 
CHECK THESE FEATURES 
of the New Class "B” Relay 


Independent Twin Contacts—for dependable 
contact closure. 


operate on minute current, yet has the high contact 
pressure needed for perfect closure, you'll find the Auto- 
matic Electric Class ‘““B” Relay worth investigating. 


If you need a relay that will switch many circuits, yet 
Efficient Magnetic Circuit—for sensitivity 


is compact enough for multiple mounting in small 
space, you'll find Class ‘‘B”’ the perfect solution. 

Or perhaps you are interested in extra durability, 
for long service under tough conditions. Then you'll 
need the in-built quality for which Class “B” has 


become famous. 


and high contact pressure. 


Unique Armature Bearing—for long wear 
under severe service conditions. 


Compact Design—for important savings in 
space and weight. 


Versatility—Available for coil voltages to 
300 volts d-c and 230 volts a-c, and with 












capacities up to 28 springs; also with 


No other relay—even in the Automatic Electric line— 
magnetic shielding cover, when specified. 


can give you a greater combination of all these essential 


No other relay can give you 
a greater combination of 
all these essential qualities. 


qualities. Get the full story on Class “B”—one of the 
forty basic types described in the Automatic Electric 





catalog. Ask for your copy of Catalog 4071. 


(ZL TZ 


AND OTHER CONTROL DEVICES 





¢ 


AUTOMATIC 
ELECTRIC 


PARTS AND ASSEMBLIES FOR EVERY ELECTRICAL CONTROL NEED 


AUTOMATIC ELECTRIC SALES CORPORATION 
1033 West Van Buren Street © Chicago 7, Illinois 


in Canada: Automatic Electric 
(Canada) Limited, Toronto 





AT 
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.adds Dependability to 
Electric Fuel Pump 


Auxiliary and “booster” fuel pumps must operate per- 
fectly under all conditions. That’s why Bridgeport’s Im- 
proved Phosphor Bronze is specified for the motivating 
circuit contact arms in the well-known electric fuel 
pumps manufactured by the Autopulse Corporation. 

The greater resiliency and extremely high fatigue 
resistance of Bridgeport’s Phosphor Bronze are due to 
improved processing techniques used in its manu- 
facture. The resistance to corrosion, and ease of fabri- 
cation of this important engineering alloy, all combine 
to make an ideal material for many vital parts for a wide 
range of both electrical and mechanical applications. 


Perhaps you can give one or several of your products 


greater service life and increased dependability through 
the use of Bridgeport’s Improved Phosphor Bronze! 
Contact our nearest office and talk over your metal 
problems with one of our technical advisors. 


, BRIDGEPORT BRASS COMPANY 


BRIDGEPORT 2, CONN - Established 1865 


IMPROVED 
4 AOMZE A PRODUCT OF 


BRIDGEPORT BRASS 
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We have made it and it still looks and feels like cloth; but, 
actually, every thread is impregnated with a synthetic resin 
and repels water and many ordinary chemicals. Water will go 
through it, but not into it. That is impregnated cloth. 

We make it another way in which the openings between the threads 
are filled and water will not soak into it or pass through it. That is a 
filled cloth. These are typical of many processes of preparing cloth for 
special uses — of combining a cloth structure for strength and flexibility 
with some form of what may be termed a “plastic.” 

Do not confuse these and other Holliston processes with ordinary cloth 
finishing. We prepare cloth with special characteristics to meet special 
needs — functional or decorative. Many of these processes make cloth 
a “flexible plastic,” capable of being folded, creased, stretched, glued 


or formed. 
lf you have a material problem for Post War 


production, consult our Research Department 


The HOLLISTON MILLS, Inc. 


Processors of Cloth for Special Purposes 


NORWOOD, MASSACHUSETTS 


Sales Agents in Principal Cities 


THE WET CLOTH that 
WOULDN’T GET LIMP 


Cloth Bound 


A cloth bound book is bound to be 
kept — bind your 
CATALOG — SALES MANUAL — 
INSTRUCTION BOOK, ETC. 


in HOULISTON Book Cloth — dur- 
able, impressive, hard-to-soil, easy- 
to-clean. 

Write for samples. 

Consult your printer. 


SPECIAL FINISH 


HOLLISTON special finish cloths meet 
special needs — 


TRACING CLOTH — PHOTO 
CLOTH — RUBBER (PROCESSING) 
CLOTH — BOOK CLOTH — 
SHADE CLOTH — SIGN CLOTH 
— TAG CLOTH. 


Cloth combined with special com- 
pounds, filled, impregnated, coated 
-—to form a material with charac- 
teristics of a plastic and the flexible 
strength of a woven fabric. 
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PUSH BUTTON STATIONS 
FOR EVERY NEED 


Here's an easy way 
to solve your sequence control problems 


LIMIT SWITCHES The Sommer & Adams 3-spindle milling machine, illus- 

FOR SEQUENCE OPERATIONS trated above, shows what an alert machine tool designer 

, can do to solve his special sequence control requirements 
with standard Allen-Bradley controls. 


A special Allen-Bradley control panel, made of standard 
contactors and relays, is mounted on the back of the above 
milling machine. Standard limit switches and master push 
button stations, all interconnected with the main contactor 
panel, provide for the desired automatic sequence control. 
That's all there is to it. No costly development work—no delay. 


When you have an Allen-Bradley control catalog in front 
of you, it is easy to hook up any combination of sequence 
operations. Our engineers are always available to help 
you, too. Why not send for Allen-Bradley bulletins on ma- 
chine tool controls, today. 


ALLEN-BRADLEY 


a 





“ Relay in general pur- 
Relay in water- - | : F pose enclosure 
tight cabinet 


SEVENTEEN A-B RELAYS AND CONTACTORS 
on Transformer Type A. C. Welder 


e ° Courtesy Glen Richards Company, Oakland, Cal. pie 
Relay in enclosure for 12-Pole relay in gen- 
explosive atmospheres eral purpose enclosure 


a LS LL LANG 


800 STANDARD TYPES...TO FIT YOUR SPECIAL NEEDS 


Allen-Bradley relays are designed to electric motor control 
standards with adequate electrical clearances. They are ruggedly 
constructed ...and good for millions of trouble-free operations. Only 
a few of the hundreds of standard Allen-Bradley units are shown 
on this page. The combinations of contacts, circuits, and enclosures 
are so extensive that you can easily find a standard relay that will 


exactly fit your requirements. snediten Vea Gok 
achine eta 
Bulletin 700-200 on AC-DC relays is a valuable encyclopedia on 8N.O. ne 


Thermostat Relay relay applications. We will gladly mail a copy on request. 
2 A anes Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 


Thermostat Relay 
Machine Tool Relay 
4 N.O. Contacts A L L e ae H ne D k - f 4 N.O. Contacts 


A-C D-C RELAYS AND CONTACTORS 


Sway 

Transformer-Type Re- Machine Tool Relay 

lay 2 N.O. and 2 N.C. 2 N.O. and 2 N.C. 
Contacts Contacts 
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"SCOVILL cane 





a new “course” for 
radio compass 
terminals 

and made them faster 


and better for less 


Scovill Electronents* may give you the same competitive advantages 


Electric terminals for radio compasses 
were needed faster than screw ma- 
chines could turn them out of rod 
stock. Asked to suggest a speedier 
method, Scovill recommended stamp- 
ing them out of sheet metal. Given 
the job, Scovill produced many more 
terminals per day at a much lower 
cost...and paid an extra dividend in 
the form of better electrical proper- 
ties. That was because the sheet brass 


used had a higher copper content and 
higher conductivity than the brass rod 
necessary in the former method. 
With the same kind of ingenuity 
applied to your small electronic com- 
ponents or complete assemblies, the 
chances are that Scovill can save you 
time and money. Investigate the de- 
signing service, manufacturing ability 
in all metals, and wide range of metal- 


working facilities that have won for 


Scovill the title of ““Masters of Metal”. 
Fill in coupon below and mail today. 


*Electronents = Electronic Components 


Scovill 


MANUFACTURING COMPANY 
WATERBURY, CONN, 





Please send me a free copy of “Masters of Metal” booklet de- 
scribing your facilities. I am interested in the ELECTRONENT* 


applications checked. 


(_] Batteries C] Dials (] Panels 

(] Record Changers ([] Escutcheons [J Sockets Name .............. veseeees 
Clips C) Jacks (] Stampings (misc.) c : 

(_] Condensers C) Lugs [) Tubes Pitts Summer 
Ce SN ca tcttesds Soe stay ich entrees tneneccthtedrenindiioigen toes PIES occ ticscs 


SCOVILL MANUFACTURING COMPANY 


Electronic Division 


25 Mill Street, Waterbury 91, Connecticut 
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It’s Just A Case 
of Making the Right Connection 


--WHITAKER CUSTOM-MADE 
CABLE ASSEMBLIES 


are supplied ready to install 


Above photo, courtesy of Collins Radio Com- 
pany, Cedar Rapids, Iowa. It shows installa- 
tion of a Whitaker Assembly in a Collins TDO 
Transmitter . . . Illustration at right shows 
Assembly being made at Whitaker plant. 


IF YOUR PRODUCT requires 


* WIRING HARNESSES * CABLE ASSEMBLIES 
* BONDING JUMPERS x CABLE or TERMINALS 


-- you'll find WHITAKER a dependable source 


You can save time and money by having Whitaker result of utilizing our specialized facilities. You get 
produce the cable assemblies required for your prod- full benefits of our 25 years of experience, our ample 
ucts ...In turning your wiring jobs over to us, you are production facilities, skilled manpower, and the econ- 
making the right connection for quality merchandise omies resulting from our use of modern methods and 


made to exacting specifications, and when 


your men install the completed assemblies, 
they will find every lead and terminal pro- 
perly positioned for the right connection... 
You win both ways... Furthermore, you will 
find your production costs reduced as the 


special equipment. 

In addition to an engineered wiring serv- 
ice, Whitaker also offers a quality line of 
standard cable products. 

Write for latest catalog, and complete 
information. 


WHITAKER CABLE CORPORATION 


General Offices: 1309 Burlington Avenue, Kansas City 16, Missouri 


Factories: Kansas City, Mo. 


e St. Joseph, Mo. « Philadelphia « Oakland 
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SCHEMATIC TEST CIRCUIT 
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oe “She Solution to ‘WHAT TO DO 
WITH ANTI-RESONANT FREQUENCIES ?” 


Conventional methods of getting rid of vibrator “hash” usually call for the 
use of a by-pass capacitor, shunted by a mica capacitor. This system, however, 
has at least one anti-resonant frequency. Of course the engineer juggles his 
constants so that this anti-resonant frequency comes where it causes the least 
trouble—BUT, in today’s all-wave devices, there just isn’t any such place! 


The New Sprague Method is simply to utilize the Sprague HY PASS Capac- 
itor. Technically, this is a 3-terminal network which, at low frequencies, 
“looks” like a capacitor in respect to its capacity, voltage rating, and size. 
At high frequencies—well, the above diagram tells the story. Although accu- 
rate measurements of their performance at the very high end of the spectrum 
are difficult to obtain as yet, qualitative indications show that HYPASS 
units do the job at 100 megacycles and more—so much so that, if you have 
a “hash” problem, we’d welcome an opportunity to stack them against it. 


SPRAGUE ELECTRIC COMPANY, North Adams, Mass. 


(Formerly Sprague Specialties Co.) * 1, M.REG. U. S. PAT. OFFICE 
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LASTIC PARTS ... 
Dost! Farined 


. 


Wego 


A New Production Technique 


Recently developed methods of post-forming fully cured Formica 
laminated plastic sheets have adapted the material for very much 
wider use in a great many applications that were formerly thought 
impractical. 


In this process the sheets are heated, and formed quickly with inex- 
pensive wooden or Pregwood dies into many curved shapes. 


Previously to secure such shapes it was thought necessary to mold 
the material in curing with the use of very elaborate and expensive 
steel molds—which were impractical for any but a few large volume 
applications. 


This shaping method provides a very light (specific gravity 1.35) 
material, that is strong, stable in dimensions, inert chemically and 
therefore possessing a finish that is free from corrosion and long of life. 


Formica engineers will be glad to tell you the story. 


THE FORMICA INSULATION COMPANY, 4638 SPRING GROVE AVENUE, CINCINNATI 32, OHIO 
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Baker Hydraulic 


Bulldozer 


made by 


Baker Manufacturing Co. 
Springfield, Illinois 


BRANCHES IN 
Tr Me Tokee Rear 
CENTERS 


When an air strip is needed in a hurry... or a pillbox is 
to be demolished . . . the call is for a Bulldozer. In the 
present war these sturdy earth movers have earned their 
chevrons along with tanks, guns, planes and ships. Most 
fighting units class them as indispensable. 

The Baker Bulldozer is a good example. In war and in 
peace they deserve their well earned reputation for being 
TOUGH. They do their work fast . . . efficiently . . . and 
keep right on doing it day in and day out. One reason 


why Baker Bulldozers deliver such excellent performance is 
that they are equipped with Johnson Sleeve Type Bearings. 


Helping manufacturers of all types of equipment to build 
superior performance into their product is a welcome 
assignment for Johnson Bronze. When you need advice on 
any type of bearing application, consult with Sleeve 
Bearing Headquarters. 


JOHNSON BRONZE CO. 


570 S$. MILL STREET NEW CASTLE, PA. 





Here is advanced Relay Engineering! 


TYPE BN 


The Allied 6-pole, double-throw BN type embodies 
many new improvements for heavy duty 6-pole 
switching . . . permits individual adjustment of 
contacts. Molded Bakelite is used throughout the 
relay. Contacts are rated at 10 Amperes. As in all 
Allied relays, the BN is designed for compactness 
and minimum weight. May be furnished normally 
open or normally closed or double-throw. Avail- 
able in AC or DC. Weighs 11 oz. Write for com- 
plete operating characteristics, etc. 


Height: 29/16” Length: 3” Width: 1 23/32” 


TYPE CN 


The CN relay is the result of advanced engineer- 
ing technique and succeeds Allied's successful AN 
type ...a power relay expressly designed for 
breaking heavy current. Contact rating is 50 Am- 
peres at 24 Volts DC with silver contacts; with 
alloy contacts the contact rating is 75 Amperes at 
24 Volts DC. (The latter arrangement with the 
alloy contacts is known as the CNS type.) The con- 
tact arrangement is single pole, single throw, 
double break, normally open or normally closed. 
The new design incorporates molded Bakelite insu- 
lation, greater electrical clearance and over-all 
improved mechanical structure. Available in AC 
or DC. Complete data on request. 


Height: 2%” Length: 2%” Width: 2” 


The two relays described above are typical examples of the many new types of 


relays Allied is constantly designing for its customers’ widely diversified requirements. 


Allied'’s engineering staff 


continually works to improve relay designs and to de- 


velop new magnetic control devices for present and future manufacturers whose 
products require electrical control. The highly practical accumulated knowledge of 
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2 EAST END AVENUE (at 79th Street) NEW YORK 21, N.Y 
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HE UNUSUAL properties inherent in Plaskon 
Materials make them especially suitable for the 


molding of parts, complete units, or assembly of, 
attractive and serviceable products in wide variety. 
Plaskon Materials for molding are high in utility 
and decorative properties, giving products made. from 
them impressive sales advantages. 


1. 


2 
3 


4 


Plaskon Urea-Formaidehyde Compound 
Wide range of lightfast hues, from translucent natural and 
pure white to jet black. 
Smooth surface, eye-catching, warm to touch. 
Completely resistant to common organic solvents, impervious 
to oils and grease. 
Possesses extremely high flexural, impact and tensile strength. 
Highly resistant to arcing and tracking under high voltages 
and high frequencies. 


Plaskon Grade 2 Compound 
A Plaskon urea-formaldehyde of good quality, lower in price 
than regular Plaskon, and adaptable to economy production 
requirements. 
High resistance to, and retains lustre, surface and color in, 
presence of water,, common Organic solvents, soaps, etc. 
Identical unusual dielectric strength and freedom from arcing 
and tracking as regular Plaskon. 
Furnished in one shade of black and brown only. 


Plaskon Melamine Compound 
Assures ample protection where water or high humidity 
prevent the use of urea compounds. 
Exceptional resistance to acids and alkalies. Non-porous, 
non-corrodible. 
Under extreme conditions of heat and humidity, is non- 
tracking, highly resistant to arcing, and has high dielectric 
strength. 
Highest heat resistance of all light-colored plastics. 


Plaskon Resin Glue 
Materials bonded by Plaskon Resin Glue cannot be separated 
at glue line—the material fails first. 
Plaskon glue line is completely moisture-resistant, cannot be 
weakened by mold or fungi. 
Maintains its tenacious grip in heavy-duty service for years, 
under water, on land, in the air. 


PLASKON DIVISION 


LIBBEY OWENS + FORD GLASS CO. + 2137 Syivan Ave., Toledo 6, Ohio 
Canadian Agent: Canadian Industries, Ltd., Montreal, Que. 


TRADE MARK REGISTERED 
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® Separate Operator makes possible an oil-tight 
construction without the use of a diaphragm. 
The long bearing (A), a spring-loaded seal (B), 
and drainage openings (C) prevent any leakage 
of oil, coolant or cutting compound through the 
Operator, regardless of mounting position. A 
gasket (D), evenly compressed by a threaded 
clamping ring (E), effectively seals the joint 
between the Operator and panel. The fade-proof, 
all-metal button’ (F) will stand rough usage and 


positive stops prevent damage to the Contact. 


Block.The long bearing assures smooth operation 
over a long life. The relation of the button (F) 
and guard (G) is not affected by the thickness 
of panel in which the Operator is mounted. 
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standard units. 


OPERATORS... 


MOMENTARY CONTACT 


wide range of circuit requirements may be ne ire 





Di i 


MOMENTARY CONTACT 


SELECTOR SWITCH 


GUARDED BUTTON MUSHROOM BUTTON 2 POSITION 
RED + BLACK RED + BLACK 3 POSITION 
CONTACT BLOCKS... 
SINGLE POLE DUPLEX DUPLEX DUPLEX 





DOUBLE THROW 


DOUBLE THROW 


alo 


OO 


Although these new Type T units are interchange- 
able with Types LO and MO units, they can be 
mounted on closer centers, thus effecting a saving 
of space for a group of units. Contact Blocks are 
made of special ‘‘non-tracking’’ material. Contacts 
are silver, rated for heavy-duty service. Springs 
are stainless steel. Duplex Contact Blocks function 
as double-pole units when used with Momentary 


SQUARE 


DETROIT 


MILWAUKEE 


NORMALLY OPEN NORMALLY CLOSED 


gle ole I J. alo alo 


Contact Operators, but with Selector Switch Op- 
erators they function either as a double-pole unit or 
as two independent single-pole units, depending 
upon the cam used in the Operator. 

+ ”~ * 
@ See your nearby Square D Field Engineer for further 


details or write for Bulletin No. 202. Industrial Controller 
Division, 4041 North Richards Street, Milwaukee 12, Wis. 


COMPANY 


LOS ANGELES 
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by Revere 


Brass, whether in the form of plate, sheet, 
strip, rod, bar, tube, pipe or special 
shapes, can be no better than the original 
casting from which those products are 
fabricated. 

That is why Revere exercises the most 
careful control over this basic process. 
That control begins in the laboratory and 
is carried through to the finished prod- 
uct. In many cases Revere engineers have 
worked out original methods. Through 
analyses of test specimens from every - 
melt, through detailed supervision of 4 
workmen, and through careful training 
of those workmen to the meticulous 
Revere standards of craftsmanship, we 
and you are assured that every casting is 
absolutely right and will produce sound 
products for you. 

For the fine Revere brasses, see your 
distributor or call us. 


REVERE 


COPPER AND BRASS INCORPORATED 

Founded by Paul Revere in 1801 
Executive Offices: 230 Park Avenue . 
New York 17,N. Y. 



































1. Charging the furnace 

2. Taking test sample of melt 
3. Pouring a sound slab 

4. Sawing gate off cake 

5. Slabs ready for rolling 
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It’s easy and economical to lock any screw or bolt against the 


hazards of vibration, shock and strain with EverLock Washers. PO 
anda 
Internal 


The four standard types illustrated provide EverLock’s un- Enorback 


matched security for most lock washer needs. 
Many wide chisel edges .. . driven into the contiguous faces 
of the work and nut by powerful spring tension . . . give 


EverLock Washers maximum gripping area... locks assem- 
; ‘ , : ¥ Standard lit 
blies against every conceivable loosening action. Speed and 80° Countersunk - 
EverLock If 


ease of application permits substantial time and labor savings. 
Wire, phone or mail your orders today! 





Standard 
External 
EverLock 







Standard 
Internal- 
Extérnal 
EverLock 











WASHERS 


THE WASHER THAT HAS THE EDGE 
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Interchangeable Control Units 


As indicated above, complete Control Units may be 


From this complete line of Control Units (black Bake- 
lite sections) you can assemble any arrangement of 
Push Button Stations, Pilot Lights or Selector Switches, 
from simple remote controls to practically any com- 
bination required. Push buttons, transfer switches and 
pilot lights are interchangeable and adaptable to any 
regular or special combination . . . Standard housings 
may be had in steel, cast, weatherproof, flush with 


brass plate and box, or in separate units. 


ordered by Catalog number for commonly standard 
requirements. For all others, the control units, bulls- 
eyes, labels, covers and housings are ordered separately 
by Catalog number to make up the assembly needed. 
Units without housings or special panels may be group- 
ed to fit any condition of installation or control... 
Motor Starting Switch Catalog 9-M — on request — lists the 
complete line; our engineers will gladly cooperate in laying 
out control diagrams. 


INDUSTRIAL CONTROL DIVISION 
THE ARROW-HART & HEGEMAN ELECTRIC COMPANY, HARTFORD, CONN., U.S.A. 
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Tiny Electric Motors Helped Bring Her Home 


PERISCOPE GUN-SIGHT MOTOR... (Used as 
Torque Motor.) This is a sturdy series low voltage unit 
and has many other applications including tank 
sirens, military truck heaters, etc. 


AERIAL CAMERA MOTOR... 27 Voit D.C. Motor 
equipped with electric governor. 
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N BATTLE FRONTS throughout the world, tiny electric motors 
QO made by Delco Appliance help to bring our planes and their 
crews home from battle. In spite of flame, flak, humidity, tropic 
heat and arctic cold, these remarkably dependable motors—some 
weighing only a few ounces—take terrific punishment, yet keep 
on functioning. 

They operate bombsights, aerial cameras, gun charger timers, 
indicating instruments, gyro stabilizers, gun sight computers— 
help in many ways to make our ships the “fighting-est”’ ships in 
the world. 

You will need motors like these to power your postwar products. 
They are precision-built and will give long, economical, trouble- 
free service. DeLtco APPLIANCE Division, General Motors 
Corporation, Rochester, New York. 


GENERAL MOTORS 


DELCO APPLIANCE 


Fractional Horsepower Motors 
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ONE OF THE 


“Exha-Ordinary” 
ENGINEERING 


Cook relays are designed and en- 





gineered in modern laboratories by 
engineers who have the finest pro- 
duction and testing equipment at 
their disposal. Fine equipment in 
itself, however, is not always the 
basis of good engineering. The men 
in Cook laboratories must also qual- 
ify by possessing sound, practical 
and theoretical engineering princi- 
ples. These principles are not only 
prevalent in the men in our labora- 
tories, but are also characteristics 
of our entire staff of field engineers. 
These are the men located through- 
out the principal cities in the United 
States and Canada, who are at your 
disposal when any relay problems 
present themselves. 


2700 SOUTHPORT 

































































“E€xhta-Ordinary” 


CRAFTSMANSHIP 


The stamp of craftsmanship in the 
manufacture of Cook relays starts 
in the drafting room. It is there that 
careful drawings, such as the ac- 
companying illustration, are pre- 
pared, From this drawing through 
the specification of the best and 
highest grades of materials, preci- 
sion manufacture of all parts, the 
careful assembly, and the rigid test- 
ing of the completed relay, every 
step along the way is an operation 
in which Cook craftsmen take pride. 

The relay illustrated is one of the 
new ‘'400"' series of small Cook re- 
lays. It is 1-7/1.6" L. by 1-5/16" W. 
by 1-7/16"H., operates normal coil 
voltage of 28 volts. Will operate at 
14 volts and maintain proper con- 
tact pressure over 30 grams. Oper- 
ating time less than 10 milliseconds. 
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The TURBO group of quality insulations alkalis, corrosive fumes and vapors. Also 
is widely applicable in the electrical non-hygroscopic Varnished Glass Tub 
product and equipment field—in appli ng withstands high temperature and is 
ances, machines, motors, generators, wir ideal for heavy duty and unventilated 
ing. communication equipment oh Te locations. Extruded tubing performs de 
Numerous electrical and mechanical ad pendably in sub zero temperatures, yet 
vantages are embodied in the diversity retains full flexibility at all times. 
of types. Each offers specific charac TURBO Wire Markers tab and con 
teristics to meet particular application centric types-——are also available. They 
requirements. offer numerous advantages in facilitat 


Flexible Varnished Oil Tubing resists ing assembly and maintenance 
A 


WILLIAM BRAND & CO 


276 FOURTH AVENUE, NEW YORK, N.Y <y 325 W. HURON STREET, CHICAGO, ILi 
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Designed to “go well” with 
modern machines, these trim, 
reversing starters (Types CR- 
7009-B50.. and B51) are 
equipped ‘with the new G-E 
mechanical interlock for short- 
circuit protection. Multi-speed 
starters (Types CR7107-K50 
‘and K51) are also equipped 
with this new G-E device. 


Buy all the BONDS you can—and keep all you buy 
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REVERSING STARTERS 
THAT POLICE ARCING 





























Announcing a simple, 
new mechanical 
INTERLOCK 


RCING that occurs when a contactor opens 
during reversing is a virtual ‘‘fifth column’”’ 
bridge for possible damaging short-circuit cur- 
rents, if the arc is not extinguished before its 
companion contactor closes. To minimize this 
hazard, General Electric has developed a new 
mechanism that, for all practical purposes, pre- 
vents its occurrence—the G-E semi-interference 


* mechanical interlock. 


This new and inexpensive safety feature is 
now standard on the CR7009 reversing starter, 
up to 1% hp, single-phase, and up to 74% hp, 
polyphase; also’ on the CR7107 multi-speed 
starters, up to 74% hp. 


These G-E magnetic starters are available in 
several standard forms to meet your electrical 
requirements and to fit in the space your design 
allows. You can install them on your equip- 
ment with full confidence in their performance, 
in their ability to handle the toughest loads 
that may be imposed upon them. 


G.E. has many types, sizes and combinations 
of controls, and a broad, versatile line of elec- 
tric motors, for manual or automatic operation 
of machinery. To aid your selection, our applica- 
tion engineers can give you unbiased recom- 
mendations. General Electric Co., Schenectady 5, 
New York. 
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OPEN HARD-TO-GET-AT VALVES 
mmm ELECTRICALLY 





Saas ae No need to climb lad- 
aan > ow ders, reach across moving 
machinery, or grope in the dark to open or shut valves. 
It's much simpler, safer, and quicker to install a push- 
button operated G-E solenoid valve. The valve bodies 
are made of bronze, cast iron, monel metal, or cast 
steel, for a variety of service applications, in sizes up 
to 2 in. Other types available in larger sizes. Ask for 
Bulletin GEA-1423A. 


FOR HIGH ACCURACY —LONG LIFE 


These thin, internal-pivot 
panel instruments have high 
torque, good damping, aad 8 
lightweight moving element 
that withstands vibration. 
They respond rapidly and ac- 
curately. They give you more 
instrument in less space, be- 
cause the internal-pivot con- 
struction makes the entire 
element assembly 20 per cent thinner than outside- 
pivoted types. Write now for details of the Type DW 
voltmeter or ammeter—milli, micro, or radio frequency. 
Bulletin GEA-4064. 


THERE ARE 4000 WAYS 
- YOU CAN USE 
THIS SWITCH 


For most ordinary 
control and transfer 
switching jobs, you'll 
find a standard SB-1 
switch will fit in ideally with your designs. But where 
requirements are unusual, special switches can be made 
from standard cams, contacts, and other parts. Already, 
more than 4000 different arrangements have been 
made. Every circuit designer should have a copy of the 
booklet that describes the flexibility of this switch. 
Ask for Bulletin-GEA-1631D. 
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The case of 
the DISAPPEARING MOTOR 


For your de- 
signs that call 
for hidden mo- 
tors, G.E. can 
furnish several 
types, including 
shell-type squir- 
rel-cage motors 
(stator and rotor 
only), series-mo- 
tor parts (stator, wound rotor, and brush mechanism), 
and governor-controlled series motors completely 
assembled for mounting inside machines. You have 
complete freedom of design in incorporating these basic 
motor components as a built-in power source. 





More and more portable tools, machines, and appli- 
ances are being electrified by motors that ‘‘disappear’’ 
within a form-fitting ‘‘case’’ designed by the product 
manufacturer. The phantom view, for example, shows 
a set of high-speed, series-motor parts that form an 
integral part of a drill assembly, yet are out of sight 
of the user. 


Operating speeds: shell-type motors, up to 120,000 
rpm; series-motor parts from 2000 to 14,000 rpm; 
governor-controlled units, 2000 rpm. Ask for detailed 
information on the particular type of disassembled 
motor components, or assembled units, to handle your 
next ‘‘inside’’ job. 
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Glass gives you more than a protective surface... HU WYuorv'e, / 


That glass desk top you’ve learned to take for granted 
illustrates a point of importance to designers of new Here’s the combination that makes GLASS 
products, equipment or processes. one of the world’s most versatile materials: 


It embodies many characteristics of glass, in combina- CHEMICALLY, the most stable of all ma- 
tion, to do a job no other product could do so well. terials, except the noble metals. Won't rot, 
oxidize or disintegrate, plus— 


DIMENSIONALLY STABLE. Coefficient of 
expansion extremely low. Keeps its shape, 
plus—- ; 


SURFACE, among the world’s hardest and 


smoothest. Nonporous, won’t absorb odors 


It protects the finish of the desk top, of course. But also, 
it provides a surface that is hard, abrasion-resistant, smooth, 
beautiful. Its transparency permits observation of material 
placed beneath it—while that material is protected from 
dust and moisture. The glass top has a permanent finish— 
one that ink or burning cigarettes won't harm. And it As or meleture. More acid-veaisiing than any 
quickly cleaned time and time again without injury to its sttacturel cactiital. Tle anne to 


lustrous finish. abrasion. Weathering qualities unequaled, 


These are a few of the many characteristics of glass that plue— 


combine to make it an ideal surface for many of tomorrow’s STRONG, tempered glass is stronger than 
products or equipment. We’d like an opportunity to discuss some metals. A square. foot, 14” thick 
with you the practicability of any uses of glass which may oe S aake . a a 1 
occur to you. Libbey-Owens‘Ford Glass Company, 5645 ee ete a ee 


? burn— 
Nicholas Building, Toledo 3, Ohio. ; 
ELECTRICAL INSULATOR of outstanding 


strength. 


LIBBEY’ OWENS ° FORD | Zestrictible? woos —Merei—Piesies — 


Glass. No material is indestructible. However, bar- 


a Gneat ame mH GLAS sS ring unforeseen conditions, no material will fail on 


a job in which it has been properly specified and 
engineered. When our application engineers say 
“Yes”, you can be sure about glass. 
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This 30-year-old control system (top) 
was replaced by the flexible Westing- 
house Mot-O-Trol drive (center) which 
eliminated vibration, cut setup time, 
improved precision, and saved 35% in 
floor space (bottom). 


Here is a prize example of the smooth 
regulation Westinghouse Mot-O-Trol offers 
for modern electronic control on countless 
tasks. 

This grinding operation required closely 
regulated speeds over a wide range in 
machining hardened pump liners. But the 
cumbersome overhead controls of these 30- 
year-old grinders were unable to meet these 
demands. Excessive vibration ground chatter 
marks into the liners. Subsequent honing 
became inaccurate. Setup time was high. 

The answer was found in replacing the obsolete 
controls with Westinghouse Mot-O-Trol, an electronic 
drive combining an electronic rectifier (to change a-c 
to d-c) and a d-c driving motor with stepless speed con- 
trolled by a potentiometer in the pushbutton station. 

The grinding operation showed immediate improve- 
ment. Vibration and chatter marks were eliminated. 
Precision was sharply improved; setup time was cut. 
And the new arrangement saved 35% in floor space. 

This case history is typical of the flexibility of 
Mot-O-Trol in solving any control problem requiring 
wide-range stepless speeds and close, automatic regu- 
lation at all speeds and at varying loads. Your nearest 
Westinghouse office has all the information in Bulletin 
B-3301. Or write Westinghouse Electric & Manufac- 


turing Company, P. O. Box, 868, Pittsburgh 30, Pa. 
J-60567 
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Sir Robert Abbott Hadfield’s discovery that the addition of 
silicon to steel improved its magnetic qualities, led to greater 
efficiency of electrical sheets, and helped pave the way for the 
modern era of electrical expansion. 


Here at Granite City, experiment and improvement still goes 
on. Granite City laboratory men are constantly engaged in 


Ht 


research ... keeping abreast of all improvements, which they 
utilize to the best advantage. In addition, every step in pro- 
duction is controlled by a laboratory located in the heart of 
the mill... only a step away from every operation. 


As a result, Granite City electrical sheets are noted for their 
uniform flatness, freedom from scale, and clean-cut punch- 

_ ability. And to assure you full value from these qualities, 
Granite City experts tailor-make the electrical sheets to your 
individual specifications, thereby helping raise the efficiency 
of your production and the quality of your product. 


GRANITE CITY STEEL COMPANY 


GRANITE CITY, ILLINOIS 


Chicago « Cleveland 4 t Louisville * Memphis 
Denver * Houston ——— \ Milwaukee ¢ Minne- 
Indianapolis * Kansas ne Sa apolis « Moline * New 
City * Los Angeles 8 York « St. Louis. 


HOT ROLLED SHEETS * COLD ROLLED SHEETS © STRIPLATES © TIN PLATE © STAINLESS-CLAD STEEL © TERNE PLATE © ELECTRICAL SHEETS © TIN MILL PRODUCTS + PORCELAIN EWAMELING SHEETS 
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A SPRING NOT IN THE HANDBOOKS 
Typical of the engineering. which hos produced “AMP 
_ SIMPLIFIED WIRING is the development of the conduct- 
ing member of the AMP connector block. After careful 
study of the job to be done, the goal was set and the 
problem analyzed in logical functional design stages. 
The result is a device — simple, economical and com- 
pletely satisfactory — which does the job desired. The 
conductor member supplies connect ends for the discon- 
nect terminals and, by a series of ingenious spring actions 
incorporated in its design, is itself held firmly in place in 
the block and is a means of sound electrical connection 
between adjacent members. 





Terminals are in position 
for shortest possible 
overall length, = 


n starts, take 


Conductor di tee 
ing minimum | — ° 
. and 4 ae =~ “ 


coins ve 
insulate unit, = 


To connect adjacent mem 

bers tabs are thaped a 
Spring =n tal 
plugs may be inserted. 


Bend in mounting tab cre- 
ates spring ‘pressure against 
mounting screw and on 
terminal slot. : 


wneaconnicine | COMpleted conductor member, 


SPRING PRESSURE 
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ONLY TWO - 
PARTS \ a 
? 








IDENTICAL ENDS 


STAY TOGETHER UNTIL IN- 
TENTIONALLY TAKEN APART 


The Basic Approach 
to Product Improvement! 


Solderless wiring has been reduced to its es- 
sentials by AMP Simplified Wiring . . . two 
identical locking-unlocking ends provide 
the basis for an entire system of solderless 
wiring. 


Visualize for yourself the impact of this inno- 
vation in terms of your own production. 


1. Connect two wire ends by using AMP 
knife-switch splicing terminals. 


2. Modify or adapt design of present mem- 
bers of components to incorporate identi- 
cal end as integral part of metal stamp- 
ing — to which splicing terminal may be 
attached or detached at will. 


3. AMP connector blocks, connector strips, 
terminal blocks, terminal strips, and mul- 
tiple connectors, already in production, 
offer new bases upon which to re-design 
wiring harnesses and wiring systems for 
low cost assembly and maintenance. 


AIRCRAFT-MARINE PRODUCTS INC. 
1521-35 NORTH FOURTH STREET - HARRISBURG, PENNSYLVANIA 
S. F. BOWSER CO. LTD., 183 GEORGE ST., TORONTO, ONTARIO 


an) Investigate AMP Sim- 


plified Wiring ... 4 
basically sound princi- 
ple . . . electrically, 
economically produc- 
tion-wise. Write today 
for as many copies of 
@ Amp Bulletin 33 as you 
need. ' 


BUS BAR > 


eee oe 





BULKHEAD TYPE CONNECTORS 


OR 


LINE 































Above—Specially designed B-L 
heavy duty transformer—used in 
battery charger. Delivers 12 volts, 
stepped down from 115 volt power 
supply. 


At left—Another example of B-L 
Battery Charger designed to meet 
Shecific needs, . 


Above—Specially designed B-L 
Selenium Rectifier converts AC to 
DC in the Battery Charger. 


This B-L Battery Charger was designed 


to meet special need in Airport Fire Truck 


It maintains a 12 volt, 6 cell heavy-duty storage battery, 
which is a component part of the fire truck shown at the 
right, and furnishes power for mechanical operation of 
the booms directing the mass carbon dioxide discharge. 

Since the nozzles must be directed to the proper posi- 
tion in extinguishing a fire, reliability of the mechanical 
drive, including the battery, is very important. 

The battery is kept fully charged at all times by means 
of a trickle charge supplied by this B-L Charger. When 
the truck returns after use, the charger provides a 12 
ampere rate for rapid recharging and automatically reduces 
to the trickle rate when battery charge reaches a pre- 
determined value. The battery is thus fully recharged within 
a short period of time and maintained at full charge. The 
operation of this charger is fully automatic and it requires 
no attention. , 

The charger is mounted in the body of the truck and 
is of rugged construction, capable of withstanding severe 
shocks such as those encountered in operating mobile 


equipment over rough terrain. It is provided with a B-L 
selenium rectifier comprising two stacks, a heavy-duty 
B-L transformer, relays for automatic charge rate con- 
trol and adjustable pre-set resistors. The entire equip- 
ment is housed in a heavy gauge steel cabinet. 

Cardox Airport Fire Truck — (capacity, 3 tons of liquid CO2 supple- 


mented by 500 gallons of foam) —extinguishing in 20 seconds simulated 
crash fire, involving 400 gallons of gasoline and 150 gallons of oil, 


Have You a Conversion Problem? 


Twenty-five years of B-L specialized skill in AC-DC con- 
version problems is available to you. We are designers of 
Selenium and Copper Sulphide Rectifiers, Battery Chargers, 
and DC Power Supplies for practically every requirement. 
We invite your inquiries—address Dept. C, 


ee 4 [<= COPPER 


SELENIUM ELECTRICAL 


SULPHIDE 


RECTIFIERS 


THE BENWOOD LINZE COMPANY 


1815 Locust Street 


© ° Be. Loeate 3, Me. 


DESIGNERS AND MANUFACTURERS OF SELENIUM AND COPPER SULPHIDE RECTIFIERS, 
BATTERY CHARGERS, AND D.C. POWER SUPPLIES FOR PRACTICALLY EVERY REQUIREMENT. 
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For New 
Designs in 
Unit Heaters 






































OOKING for an AC motor of a 25th horsepower or less 
that you won’t have to worry about? yx Do you wanta 
product that’s gone through years of engineering espe- 
cially for the heating and ventilating industry? yx Are you 
after quiet operation, extra long life, sturdy construction 
and simplified modern design? yx Must it be neat and 
compact and readily adaptable? +x Well, you’re probably 
looking for a power unit just like one of the fine new 
Redmond Type ‘‘T’’ Micromotors. Drop‘us a line today 
and let us tell you all about them. 





OWOSSO, MICHIGAN, U.S.A. 


Manufacturers of AC and DC Micromotors, Dynameters, Controllers and Blowers asain 





TO AIR HAMMERS 


MORAINE 


POROUS METAL 


(COMMONLY KNOWN AS POREX) 


Is there a place for Moraine Porous Metal 
in your product? That’s hard to say... 
considering that present applications of 
this unique material cover such dissimilar 
items as refrigerators and pneumatic tools. 


In refrigerators, MPM elements filter out 
harmful substances to protect the control 
valves, expansion valve and compressor— 
separate oil from the refrigerant—serve as 
retainers at each end of the dryer or:dehy- 
drator—and filter out particles in the oil 
lines to safeguard bearings. In pneumatic 
tools, an MPM element is provided ahead 
of the valve to protect the fine orifice from 


damage by dirt or other harmful substances, 
while another separates moisture out of 
compressed-air lines. 


Perhaps it is more informative to point out 
that Moraine Porous Metal has application 
wherever the flow of fluids, gases or air 
requires filtration, separation, diffusion or 
metering. To these functions, Moraine 
Porous Metal brings the advantages of 
accurately controlled porosity, tortuous 
flow passages, good strength and ductility, 
and adaptability to fabrication in the most 
efficient shapes. Investigate today. 


WAR BONDS SAVE LIVES 


MORAINE PRODUCTS Division of GENERAL MOTORS 
DAYTON, OHIO 
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arsrured with Paragon 
PRESET TIMERS 


ARAGON improved manually preset timers 
can be preset to perform a great variety of 
operations . . . to allow a given operation to con- 
tinue for almost any pre-determined time limit... 
to close or open a circuit at the end of the preset 


time. 


This timer is synchronous motor operated. It as- 
sures absolute accuracy of the timing cycle and is 
not affected by vibration or changes in ambient 
temperature. Supplied as standard with single pole, 
double throw switches and choice of 10 time ranges 
and 3 types of mounting . . . 2400 series for flush 

2509 series manually preset mounting, 2500 for surface mounting, 2900 for 


interval timer designed for nT ti 
surface mounting. wali mounting. 


Write for complete bulletin . . . and for informa- 
tion about other timers, time switches, and time 
delay relays designed and built by Paragon time 
control engineers. 


PARAGON ELECTRIC COMPANY 
700 OLD COLONY BUILDING 


CHICAGO 5, JLLINOTUS 


Also designed for standard 
single gang switch box or 


handy box mounting. Mr. Tops, the Paragon symbol of top quality 
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design with magnesium 


FABRICATED IN ALL USUAL FORMS 


Sand castings 

Permanent mold castings 
Die castings 

Rolled sheet, plate and strip 


Extrusions: Rod, bar, tubing, and special 


shapes 


Forging: Press and hammer methods 





Formed by bending, drawing, pressing 
and spinning 


JOINED BY ALL COMMON METHODS 


RIVETING 

GAS WELDING 
ARC WELDING 
SPOT WELDING 


FLASH WELDING 


DESIGN NOTES ON SAND CASTING (No. 1.) 


Dowmetal sand casting alloys, combining high strength and good casting characteristics, 
call for foundry practice very similar, in general, to that used for other metals. The 
normal unhindered shrinkage of magnesium alloys during casting is approximttely ¢{” 
per foot. This factor may be reduced to as low as 14" per foot on large castings or where 
shrinkage is restrained by cores. 


Thin walls should be kept relatively small in area, but thickness limitations are about 
the same as for other nonferrous metals. 


Precautions should always be taken to avoid conditions leading to local stress concentra- 
tion in magnesium alloy castings. Generous fillets and radii, beaded holes and gradual 
section changes will insure against such concentrations of stress. Particular attention 
should be paid to section changes. Where a relatively thin wall joins a thicker wall or a 
large boss, the thin wall should be gradually tapered or blended into the heavier section. 


Full information on all magnesium fabrication processes is yours on request. 





DOW'S LONG EXPERIENCE WITH MAGNESIUM IS AVAILABLE TO YOU—CONSULT WITH DOW 






leading fabricator for 29 years 


You can make these economies in your 


own shop. Dow engineers and technicians ° 


have the facts at their command . . . to 
help you. For 29 years Dow has produced, 
alloyed and fabricated magnesium, and 
this accumulated experience is always 
available. Expert consultants are on call 
at the nearest Dow office to work with you, 


DOWMETAL 
magnesium 


MAGNESIUM DIVISION, THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN Sic 
- Washington - Cleveland - Detroit - Chicago - St. Louis - Houston - San Francisco - Los Angeles - Seattle 


New York - Boston - Philadelphia 


—Rapid machining cuts product costs 


- it is the easiest of all metals to machine... speeding production—lowering costs. 


Look to magnesium . . . and cost savings. . . if machining is a factor 
in your product planning. The bigger the machining job, the better 
the assignment for this production-speeding material. For magnesium 
alloys, famous for lightness, are machined more easily and more 
economically than any other structural metal. 

Take sand castings, like that aircraft landing wheel shown above. If 
you specify a Dowmetal Magnesium Alloy for a job like this, you cut 
production costs in the time, power and tool wear of the machining 
operation. 

That's only one example of machining. Magnesium alloys are readily 
fabricated by all usual methods. Commonest ones are listed on the 
opposite page. 

When you think of ways to cut production costs . . . think of mag- 
nesium .. . and design its economy into your product. 


THE METAL OF MOTION 




















EVERYDAY Is wasHpay at Triplett 


@ The special equipment and solutions with which jewels are washed are 
minor parts of the Triplett method of manufacturing fine electrical 
measuring instruments but they are significant. They typify the dozens 
of out-of-sight Extra Precautions that assure your permanent satisfaction 
with Triplett Instruments. These Extra Care provisions. are routine in 
Triplett plants but through them Triplett maintains in mass production 


the hand-made quality of fine instruments. 


Extra Care in our work puts Extra Value in your Triplett Instrument. 


“hie Awiplet 


ELECTRICAL INSTRUMENT CO. siurrron, onto 
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TENSILE STRENGTH and % ELONGATION IS NOT ENOUGH ... 













> The usefulness of any Universal Testing Machine is in- Designed and built by Tinius Olsen Testing Machine Com- | 
| creased many times by the addition of an Olsen Electronic pany, manufacturers of the well known Olsen Universals, Mi 
High Magnification Recorder. The stress-strain diagrams this instrument can be added to any Universal. Machine. 
which this super-sensitive recorder transcribes on an For complete details of function and application, write 
8% x 11 chart, are the fundamentals upon which modern today for Olsen Bulletin Number 24. Prices will be sent ! 
strength of material calculations are based. upon request. 


a ELECTRONIC 
HIGH 


ADAPTABLE TO ANY MAKE MAGNIFICATION 


OF TESTING MACHINE... 


TESTING AND BALANCING MACHINES 


TINIUS OLSEN TESTING MACHINE “COMPANY 
520 North Twelfth Street - Philadelphia 23, Pennsylvania 






PACIFIC SCIENTIFIC CO., Los Angeles, San Francisco, Seattle 
MINE and SMELTER SUPPLY CO., Denver, Colo. , 
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ines BEARING TROUBLE 
AWAY FROM MOTORS 


ess SDUSIP’-equipped Wagner 
10 h.p. motor doesn’t stop for 
bearing trouble while driving an 
industrial centrifuge in a large 
With SSF 


Bearings, you can be sure that 


chemical plant. 


shafts are properly centered, 


the initial air gap maintained 


INDUSTRIES, INC., 


throughout long motor life, the 
rotor staying in the center of the 
magnetic field, and only infre- 
quent lubrication needed. A mo- 
tor that is SSF -equipped is 
built for the job to which it is 


assigned. 5772 


PHILADELPHIA 34, PA. 


aK 


BALL AND ROLLER BEARINGS 


@ Built by WAGNER ELECTRIC CORP. 


Pioneering in practically 
all industries, [SF pro- 
duces ball and roller 
bearings of all types and 
sizes, from %” to 59” O.D. 
SKF 
PUTS THE RIGHT 
BEARING IN THE 
RIGHT PLACE 
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Can Plastic Your Plastic Part What 
Molding improve = _— should he molded goes into 
your product? of... What? Plastic Design? r 





Where should 


S 






















Our new illustrated brochure “A Business- 
man’s Guide to the Molding of Plastics” 
discusses all those topics—and others. For 
engineers and purchasing departments, 
some technical data is included, along with 
a description of the resources and physical 
equipment we devote to producing better 
plastic moldings. If you are interested in 
this brochure, please write our Dept. 7 and 
request it on your letterhead. Your copy will 
be mailed promptly—with our compliments. 





man’s Guide 


ats tt * 
PM he Pet 


to the Molding © 
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Korz: Kasch For over 28 years Planners and Molders in Plastics 


Kurz-Kasch, Inc., 1419South Broadway, Dayton.1, Ohio © Branch Sales Offices: New York « Chicago * Detroit 
Indianapolis « Los Angeles ¢ Dallas « St. Lovis *» Toronto, Canada ® Export Offices: 89 Broad Street, New York City 
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KeE 
SLIDE RULES 


Think of K & E. What product comes first to your 
mind? Slide Rules, probably. Or think of Slide Rules. 


What name do you associate with them? K & E of 
course. 


The reason is simple. For years a K & E Slide Rule 
has been an integral part of every engineer’s equip- 
ment, from his student days, right on. 


The war brought an avalanche of orders for K & E 
Slide Rules. We have done our utmost to keep pace 
with it and are rather proud of the job. But we are 
still prouder of the quality that makes the K & E 
Slide Rule reputation what it is. 


You will find Don Herold’s booklet, “How To 
Choose A Slide Rule” helpful and amusing. Write to 
Keuffel & Esser Co., Hoboken, N. J. 


KEUFFEL & ESSER CO. 
NEW YORK wi HOBOKEN, N. J. 
CHICAGO «+ ST. LOUIS + DETROIT 
SAN FRANCISCO - LOS ANGELES 
MONTREAL 


Drafting, Reproduction, Surveying 
Equipment and Materials. 
Slide Rules. Measuring Tapes. 
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High lines and sub-stations that carry surging 
energy require untold numbers of electrical 
connectors and accessories. This pole line 
hardware includes such items as turnbuckles, 
clamps, screws and rivets, washers, nuts and 
bolts ... millions of them no bigger round than 


your little finger! 


But these are not ordinary bolts and accessories 
... they must be strong and tough to withstand 
gales and storms and ever-changing tempera- 
tures. They must resist the corrosive action of 
gases and vapors in industrial centers; of saline 


seaboard fogs; humid gulf coast atmospheres. 


\ ceemeee AMM ©) 
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Such a job calls for a dependable engineering 
metal, hence the ever-increasing use of Ever- 
dur*, The American Brass Company’s Copper- 
Silicon Alloy, for applications that demand 
steel-like strength, high fatigue resistance and 
ready workability, combined with the corrosion 
resistance of copper. Many finished products 
of Everdur are available through leading man- 


ufacturers. Ask for Anaconda Publication E-6. 


Other uses for this moderately-priced Anaconda 
Alloy are shown on the following page. 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN Brass Ltp., New Toronto, Ont. 
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2... tough and corrosion resistant, this weldable 


and workable Anaconda Alloy is saving countless 
dollars everywhere: In the electrical field; in railroad 
signal equipment; as a fastening metal in the marine 
field; for welded tanks and unfired pressure vessels; in 
water works and sewage treatment plants; for chemical 
and petroleum process equipment. 

Everdur Metal, The American Brass Company’s 
Copper-Silicon Alloy, is produced in practically all 
commercial forms—sheets, strips, plates, wire, rods, 
bars, shafts, tubes, shells, pipe, hot pressed forgings, 
casting ingots, drawn shapes and special products. 

Everdur is regularly supplied in compositions suit- 
able for hot or cold working and for fusion welding with 
rods of similar composition by either the oxy-acetylene 
torch or carbon arc. Your inquiries on Everdur will 


receive close attention by our Technical Department. 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN Brass Ltp., New Toronto, Onf. 
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This new book offers 20 pages of facts on 
thermostatic controls for a wide range of heat 
control applications. 

It outlines simple, first-things-first steps to take 
to avoid costly redesigning on products requiring 
heat control, It lists ratings, dimensions, applica- 
tions, and how-to-use-it hints for acompleteline of 
standard Westinghouse thermostats that will han- 
dle any job involving temperatures up to 650° F. 

You’ll find answers to important design ques- 


PLANTS IN 25 CITIES 


@ Westing 


HEATING UNITS AND CONTROLS 
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tions. Where the thermostat is installed, for 


example, is as important as choosing the right 
heat control unit. This book tells you how and 
where to get the best results from each type of 
thermostatic control. 

Write today for your personal copy of this 
helpful publication. Ask your nearest Westing- 
house office for descriptive booklet B-3344. 
Westinghouse Electric & Manufacturing Co., 


P. O. Box 868, Pittsburgh 30, Pennsylvania. 
110271 
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OFFICES EVERYWHERE 
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Man's isolation under adverse conditions 
has ended with recent radio develop- 
ments which overcome the trying condi- 
tions of air and sea transportation. This 
means rising above all conditions of inter- 
ference. Among the things that have made 
this possible is Amphenol current trans- 
mission equipment that will carry the high 
frequencies without appreciable loss. 
The name “Amphenol” on high fre- 
quency cables means the best of poly- 


ethylene insulated cable—cable that is 
sold under affidavit of exacting tests and 
inspections. ‘‘Amphenol” on low-loss con- 
nectors means the minimum of loss in 
tight fitting, secure holding connections. 
On both it means transmission equipment 
that will do its part toward providing the 
clearest possible transmission and recep- 
tion of communications even under ad- 
verse conditions. 


AMERICAN PHENOLIC CORPORATION 
Chicago SO, Illinois 
In Canada Amphenol, Limited — Toronto 


U.H.F. Cables and Connectors * Con- 
nectors (A-N, British) ¢ Conduit © 
Cable Assemblies © Radio Parts ¢ 
Plastics for Industry. 
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MALLORY Precision VIBRATORS 
Help Test Automobile Engines 


In this automobile motor analyzer, built by 
Allen Electric & Equipment Co., Kalamazoo, 
Mich., are three Mallory Vibrators. One is 
used in the electric tachometer, one in the 
coil tester, and one in the coil, condenser 
and circuit tester. All three vibrators give 
precision performance and help assure accu- 
rate motor testing. 


RECISION test equipment, such as this motor analyzer, is always 
built with precision parts like Mallory Vibrators. Serving in similar 
industrial electronic applications, in automotive, aircraft and marine 
radios, and on farms are millions of Mallory Vibrators . .'. wherever 
dependable conversion of battery DC voltages to high voltages is required. 


Mallory engineers have pioneered in improving vibrator designs, materials 
and workmanship. An example is the hermetic sealing of every Mallory 
Vibrator . . . preventing damage from moisture or fumes, or ionization at 


For Portable Plate Power low atmospheric pressures. 


Mallory Vibrapacks . . : 
7 - There’s a complete line of Mallory standard Vibrators and Vibrapacks* 


Mallory Vibrapacks deliver volt- ; : 7 j 
ages from 125 to 400 from any available from your nearest Mallory Distributor. Ask him for a free copy 
low voltage source .. . with high - " 

efficiency; low battery drain; of the Mallory catalog. Or write us today. 


ease of installation; long life. 





Inquiries are invited from manufacturers for Vibrators and Vibrapacks for use in original equipment 


P.R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 










i 
*Reg. U. S. Pat. Off. for vibrator power supplies. f 


P.R. MALLORY & CO. Inc. b, » e : 
ALLORY W7 - : 
| 


» VIBRATORS ~ “~ | 
and VIBRATOR POWER SUPPLIES _ 
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What 


LANGUAGE _, 


| would you like [tgs 
to teach your machines — 








— 









You can teach your machine to talk in any language that will ) 
convey useful production news to its users. You can make it report its own 
performance in any terms or units listed on the blackboard above. . . or how- 

ever else required. For there is some type of compact Veeder-Root Counting 
Device (with simple drive-connections for mechanical or electrical 






operation) that can be built into your machine as an integral 






part, without basically changing your design. And you 






will find that this added usefulness is a potent news- 






feature that can be merchandised as on the tag below 






... proof positive to your customers that you have 










gone all the way in helping them to get out 
of your machines all the performance : 
that you built into them. : 

: 


VEEDER-ROOT INC. 


Hertford 2, Conn. 
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WALDES 


TRUARC 


RETAINING RING 


U. &. PATENT RE. 186,144 
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Wades Truare expands or contracts without 
distortion and without permanent set, fitting tight 
all around the groove. It offers important advantages 
over shoulders, nuts, collars, etc., for all thrust-load 
fixings in shaft and housing applications. It saves 
space, weight, assembly time and machining costs. 





Waldes Truarc presents a significant 
advance in retaining rings, well worth 
your thorough investigation. We will 
gladly furnish samples and full 
data for tests, upon request. 

Internal type National Aircraft Standard 50. 
External type National Aircraft Standard 51. 





WALDES KOH-I-NOOR, INC. 


Long Island City 1, N. Y. ¢ Canadian Representatives: Prenco Progress 
& Engineering Corp., Lid., 72-74 Stafford St., Toronto 
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Electrical TERMINALS 


Terminal problems are many and varied. 
But whether simple or complex, any con- 
nector problem is best terminated here at 
connector headquarters. Catalog descri- 
bing the complete Burndy line available 
on request. Engineering cooperation freely 
offered. Burndy Engineering Co., Inc., 
107G Bruckner Blvd., New York 54, N. Y. 


Meadquarters for 
CONNECTORS 


in Canada: Canadian Line Materials, Limited, Toronto 13. 
Foreign: Philips Export Corporation, 100 E. 42nd Street, 
x New York 17, N.Y. 
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WESTON 


FREQUENCY COMPENSATED 


INSTRUMENTS 


This is another WESTON contribu- 
tion born of war's needs, wherein the growing 
use of equipment operating in the higher 
power frequency range necessitated instru- 
ments of broad flexibility plus the rugged 
dependability which moving iron vane and 
dynamometer instruments provide. 


And throughout industry today, the grow- 


ing use of power frequencies above 60 cycles, 
with the smaller transformers, higher speed 
motors, simpler rectifier filter systems, makes 


ACCURACY IN RUGGED MOVING IRON 
VANE AND DYNAMOMETER INSTRUMENTS 


FREQU ENCY RANGE -* 


yy iX 


the use of these instruments essential for their 
cependable indications and for their economy 
as well. 

Weston is furnishing these instruments as 
ammeters, voltmeters, and wattmeters, in both 
portable and switchboard types; flat compen- 
sated up to 1000... 2000... . 3000 cycles for 
general laboratory use, as well as for specific 
application to electronic and power apparatus. 
Weston Electrical Instrument Corporation, 
582 Frelinghuysen Avenue, Newark 5, N. J. 





Weston eviconcuit 


ALBARY « ATLANTA + BOSTON + BUFFALO © CHICAGO « CINCINNATI + CLEVELAND « DALLAS + DENVER + DETROIT + JACKSONVILLE « KNOXVILLE > LOS ANGELES » MERIDAN 
MINNEAPOLIS « NEWARK « NEW ORLEANS ¢ NEW YORK « PHILADELPHIA » PHOENIX « PITTSBURGH + ROCHESTER » SAN FRANCISCO + SEATTLE « ST. LOUIS » SYRACUSE 
in Canada, Northern Electric Co., Lid., Powerlite Devices, Lid. 
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THe WAR DEPARTMENT OF 
. ¢ OF AMERICA 
THE UNITED STATES —— ae 


OR DI 
RECOGNIZES IN THIS AWARD BIN THE PERFORMANCE 


CY 
ERGY AND EFFICIEN 
THE LOYALTY a THE WAR WORK BY WHICH 


Driver-Qarvie Company, 
a “TORY FOR THE ARMS 
MATERIALLY IN OBTAINING VICTOR pane 
OF THE UNITED STATES OF sateen c - eae 
ERMAN GOVERN NDT | 
wir See ie TRO -HUNGARIAN GOVERNMEN I 


Mi « 
em pant Shine oe 
Fences 


secmmreny or Wee 


manufacturer of 
rical and heat-resistant alloys 
fo receive the Army-Navy “E" Award for 
the 4th time. There is no greater reward 
‘for the steadfast devotion of Driver-Harris 


employees to their country in time of war. 


COMPANY. 


HARRISON, N. J. 
mches: Chicago + Detroit, + Cleveland — 


xdrade of citations and stars awarded to 
Driver-Harris for contributions to the war effort 
in the highly specialized field of alloys, began 
as far back as 1918. 
This equivalent of the Army-Navy “E“ was 
awarded to our croftsmen 27 yeors ago 
in recognition for their “loyalty, energy and 


efficiency.” 


ity re hk ga : 


Se eee 


1 ta ent Si: 





ine. 








"seat YOUR Service 


@ When you buy springs, remember this. 
Here at Accurate, we’ve crowded 12 ordi- 
nary years’ experience into the last four. 
We've produced millions of springs of 
various kinds, sizes, shapes and materials. 























= In ‘doing this ... we've had to use our 
: a fullest ingenuity ... searching for newer, 


me. faster ways of doing everyday jobs... 

5 eS developing special machines and unique 

ue ~=6methods of turning out unusual springs and 

é@ wireforms ... . often helping our customers 
sae with ideas that have meant a lot to them 

e ...intime...in money. : 

In your postwar planning... remember ‘Re ° 

that Accurate’s wealth of spring experience bi 

is... at your service. 







p Send for your copy of the 
Bs new Accurate Spring Hand: 
book. It's full of data and 
formulae which you will 
find useful. No gbligation, 





SPRINGS of course. 
WIREFORMS ® 
STAMPINGS 











; 
r 
: 
: 


ACCURATE SPRING MANUFACTURING CO., 3817 W. LAKE ST., CHICAGO 24, Illinois 
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e Ask the draftsman, or design engineer, in a plant 
using bolts in assemblies, to name a few “‘standard” 
bolts and he may begin by naming “‘cap screws, lag 
screws, carriage bolts, machine bolts, and. . .”— 


then he is likely to stop to consider. Chances are, 





he has named all those with which he is familiar. 






Dut there are a great many more, as the long list of 








Lockwasher . 


Tf you want a bolt or screw... 




















crews sink Bolts 


Skein Bolts 


Cap screws Machine Bolts goring Cente! Bolts 
) 
Carriage ame Machine ee 4 Clip Bolts 
rage Bolts — Spring 
“Ribbed oe Neu, cP, SF Castle: step Bolts 
ire Rope chine Screw, olts 
Clips —Wire Mex or slotted oer. 
Cotters plugs Stove = aa : 
delet Rivet Bolts Pipe eons Hea ¢ 
Dar a plow and Guar Threade 
Bo 
Elevator Rivets Studs 
Heel Bolts \t Self Tapping and Tire Bolts 
| Bolts elt- ws 
Hub and Whee a) sheet Metal Scre sa ities ght Bolts 
Skein 8° 
Lag and Set Screws 
Lockwashers 


quite common “standard” bolts listed in the panel 


above reveals. 


For instance, only a farm implement manufacturer 
would know that there are several types of “plow 
bolts”—standard bolts with implement manufac- 
turers for generations. Some of these bolts are sur- 


prisingly like other bolts not used by implement 








THAT MEETS ALL REQUIREMENTS 


AND IS EASY TO GET....USE A 
“STANDARD” INSTEAD OF A “SPECIAL” 
























manufacturers, but by slight modification in dimen- 


sions and physicals serve other purposes. 


Virtually all the bolts and screws used in the gigan- 
tic aircraft industry are almost exact replicas of 
existing bolts and screws used by other industries 
—excepting for materials of which they are made, 
more exacting fit and finish. 


Frequently a customer designs a “special” bolt or 
fastening, assuming he cannot get or use a standard 
3 bolt. These “specials” require special dies, made 
of scarce die steels by even scarcer die-makers. * 

Often critical materials are specified when Jess 


critical materials properly heat treated, would de- 





velop the required physicals. And all “specials” 
require special routing, handling and inspections 


i 4 “BOLTS, NUTS & SCREWS’—1944 REVISION. Cloth bound. Limited 
throughout every step of their production. edition, 180 pages of technical, practical information. Sent prepaid for 
$1.00—cash or check must accompany your order. 


Therefore we say, FIRST—find out from us if there 
“BOLTS ARE IMPORTANT!” — 24-page booklet of currently useful informa- 


is a standard bolt that may fit into your design. If tion for buyers of headed and threaded products, and describing Lamson 


- 8 & Sessions’ specialty fastenings which have wide industrial applications 
there is not, perhaps you can re-design for a stand- —now, and in the post-war peried. Sent gratis. 


ard bolt now, saving time /ater. SECOND — deter- “THE LAMSON BLUE BOOK”—is our standard Catalog of standard prod- 


: : : eos ct ti Aircraft ducts. Sent gratis. 
mine if physicals can be met by less critical mate- — ““* “*°°PUHS Our Sisctals: products: Nem Grau 


° * “SIMPLIFIED STOCK LIST’’—Of bolts, nuts and screws, conforming to 
rials, heat treated to develop full strength. -Lamson latest revisions of the Office of Price Administration, and of great value 


& Sessions maintains modern heat treating depart- in showing you in what ratio quantities of various standard products ; 
are kept in stock for deliveries, by your jobbers and in our own (and { 


ments with chemical, physical and metallurgical other bolt manufacturers’) warehouse stocks. Sent gratis. 
B 
laboratories Manned by competent engineers. 


ae 8 2 r-———HERE’S A COUPON FOR YOUR CONVENIENCE-———— 
THIRD=if you cannot use a standard bolt, then 


THE LAMSON & SESSIONS COMPANY «+ 1971 West 85th Street + Cleveland 2, Ohio } 


call in a Lamson representative to discuss your Please send us [] Lamson Blue Book © Bolts, Nuts & Screws ($1.00) ; 











bl OukSt his b d ‘ hi ‘Hl (C0 Bolts are Important! (C Simplified Stock Sizes if 
pro em. ut oO 1S roa experience, e wi Send information on [J Cap Screws and Set Screws 0 Cotters i 
probably be able to help you. And if you must have C Bolts C) Machine Screws CO Lamson Lock Nuts Hl 


OO CP,HP,SFNuts [ Lock-washer Screws [ Self-Tapping Screws ; 


ag 
: 


a “‘special” bolt tailored to your requirements, we 


can make it on our bolt-making machinery faster —-dindidea: Title or Kind of Work 


than any other way. 
THE LAMSON & SESSIONS COMPANY, General Offices, Cleveland, 0. 


Plants at Cleveland and Kent, Ohio; Chicago and Birmingham 


Employed by (Name of Company) 





Street Address 






i cceiesiateesieiesccencnepatiiaiplagaaa a ideiiiiinadeiat teenies 
City and State No. 1897—Copyright 1945—The Lamson & Sessions Co. 
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USE TITANIUM 
FOR 


Stabilizing 
STAINLESS 
STEEL 


USTENITIC stainless steel exposed 

in fabrication or service to temper- 
atures between 900° and 1500° F. must 
be stabilized to prevent intergranular 
corrosion embrittlement. 


Titanium is the most economical of the 
several present methods of stabilizing 
stainless steel and the supply of titanium 
is unlimited. 


For heat resistance, for tube piercing 
and for formability titanium stainless 
steel is the choice of experience.’ 


If you are using stainless steel at high 
temperatures one of our technical staff 
will be glad to explain the advantages 
of titanium to you. 


TITANIUM 


ALLOY MANUFACTURING CO. 


Executive Offices: 111 Broapway, New York, N.Y. 
General Offices and Works: | NiaGARA FALts, N.Y. 


ZIRCONIUM . TITANIUMA 
\__ PRODUCTS _ 


Registered U.S. Pat. Off 
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SELECT 


FAFNIR 200 Series 
RADIAL BEARING 


RADIAL 


THrust 
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Light Radial Load 
Moderate Thrust Load 
(Either Direction) 
Normal Speed 
Intermittent Service 


10 Mm to 110 Mm 


Combinations of Heavy 
and Extra-Heavy Loads 
Medium Speeds 
Positive Sealing against 
Dust and Dirt 
Easiest-of-all Application 


SELECT 


FAFNIR DOUBLE 
PILLOW BLOCKS 
with exclusive Wide Inner 
Ring Ball Bearings 
For shaft sizes: 


Hi to 615," 


Bore sizes: 


1,000,000 LESS REVOLUTIONS! 


These simple diagrams make it easy to understand why Fafnir 
Ball Bearings stay on the job longer and provide greater radial 
and thrust capacity. 


Here are two ball bearings identical in size and type. But 
the balls in the Fafnir are 1742”, those in the others’ are only 
1545”, These smaller balls must revolve faster per shaft rotation. 
In 24 hours at 2000 R.P.M. the Fafnir balls make over a million 
less revolutions. Obviously, fewer revolutions within the Fafnir 
Ball Bearings mean less wear, longer life. 


This Fafnir Balanced Design brings race depth, ball size-and 
ring thickness in proper balance for top performance. The 
Fafnir Bearing Company, New Britain, Conn. 


FOR 


Shaft Adjustment or Belt 
Tightening Conveyors 
Self-alignment within the 
housing 
Friction-free operation 


SELECT 


FAFNIR BALL BEARING 
TAKE-UP UNITS 


For shaft sizes: 


ye 

se 

rs 
oe : 


ces 


FAFNIR 


BALL BEARINGS 


2170 





MODERNIZE © 
WITH 


FLAMENOL CORDS 


Standard for a Class of 
Postwar Electrical Devices 


Now, when your postwar appliances are at the drawing 
board stage is the time to modernize with new G-E 
Flamenol Cords. Here’s the standard cord set that will 
enhance the value and appearance of a class of traffic ap- 
pliances and portable lamps. 


Postwar you'll want to display your electrical products 
without concealing ‘these G-E flamenol Cords. Flamenol 
Cord’s rich color, smooth texture and beautiful finishes will 
improve the appearance of small traffic appliances and port- 
able lamps as never before. 

Customers will be more satisfied with electrical devices 
equipped with G-E Flamenol Cords. Plug and cord are 
molded together into one-piece construction, which gives 
these cords unusually long: life. Oil will not deteriorate nor 
will sunlight adversely affect their sturdy composition and 
fine finishes. 

Section Q453-12, Appliance and Merchandise Depart- 


ment, General Electric Company, Bridgeport, Connecticut. 
*Reg. U.S. Pat. Off. 


Hear the General Electric radio programs: “The G-E All 
Girl Orchestra”? Sunday 10 P.M. EWT, NBC. “G-E House- 
Party” Monday through Friday 4:00 P.M. EWT, CBS. 


GENERAL@@Q ELECTRIC 
BUY WAR BONDS AND KEEP THEM 
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Tanks, jeeps and reconnaisance cars bear little resemblance to one 
another but they have one thing in common — their reliable short wave receivers. These make possible 
instant exchange of information and orders for coordinated action. The receivers are built to take 
punishment — withstand severe vibration and shock. 


America’s greatest names in industry, working as a lurgical specialization. Let us put this experience to work 
team, produce such dependable radio equipment for the for you. Consult our engineers on specific applications. 
Signal Corps. For instance, the Farnsworth BC 312 Callite Tungsten Corporation, 547 Thirty-ninth St., Union 
Short Wave Receiver employs a relay and tubes containing City, New Jersey. Branch Offices: Chicago, Cleveland. 
Callite components. The BK 13 Relay uses 
C-T silver rivet-type contacts. The 6K7 Tubes 


1 
y e molybdenum, silver, platinum, 
contain Callite tungsten wire and filaments. palladium and alloys of these 
metals. Calliflex Thermostatic 
Into Callite components go all the techni- Si BE Metals¢ Hard: glass Feeds, 
tungsten and molybdenum wire, 


cal knowledge and advanced manufacturing vod and sheet, formed paris and 


techniques acquired in over 25 years of metal- CONTACTS AND TUBE COMPONENTS other components for electron 
tubes and lamps. 
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Electrical contacts of tungsten, 





You can get Auto-Lite wire and 
cable in a full range of sizes, shapes 
and materials. 


The conditions for wire and cable 
vary greatly. Auto-Lite can supply 
your needs and, when it is desirable, 
help you determine the wire or cable 
which will give you best results. 


Insulations of all types are avail- 
able including special developments 
like Auto-Lite’s Vega Chromoxide 
Enamel, an insulation of decided 
advantage where resistance to heat 
is of paramount importance. 


For further information on your 
specific problem, write to 


THE ELECTRIC AUTO-LITE COMPANY 
Wire and Cable Division 
PORT HURON, MICH, SARNIA, ONT. 


Back the Attack—Buy War Bonds 


AUTO -LITE WIRE*CABLE 


TUNE IN “EVERYTHING FOR THE BOYS” STARRING DICK HAYMES—EVERY TUESDAY NIGHT—NBC NETWORK 
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100 YEARS 


Parts like these are COLD-FORGED for 





maximum strength... extreme accuracy 


... best appearance... minimum cost 


Every one of the fasteners shown above 
has been RB¢&*W cold-forged — and pro- 


vides the maximum in desired qualities. 


RB&W cold-forged products have 
maximum strength, because this cold- 
forging process intensifies the grain and 
forms unbroken flow lines in the metal. 
The operation of cold-forging also acts 
as an automatic inspection of the material 

- for any serious seams or imperfections 
in the material will immediately be 
opened up and revealed. 


The RB&W cold-forged product has 


extreme accuracy and fine finish because 





APRIL 1945 


the modern cold-forging equipment em- 
ployed holds the work to close toler- 
ances. 


The RB&W cold-forged product shows 
minimum manufacturing cost because of the 
high speed of RB&W’s equipment and 
because the cold-forging process vir- 
tually eliminates scrap waste. 


The Longest Experience in 
Automatic Cold-Forging 


This is RB&W’s 100th year. Among 
the various manufacturing processes in 
which RB&W pioneered is automatic 


cold-forging. This unmatched experi- 
ence—and our expanded facilities —make 
RB&W your logical choice for cold-forged 
parts. So keep both cold-forging and 
RB&W in mind; when war-time obliga- 
tions are fulfilled, RB&W's equipment 
will again be available. 


Russell, Burdsall & Ward Bolt and Nut Company. 
Factories at: Port Chester, N. Y., Coraopolis, Pa., Rock 
Falls, I. Sales offices at: Philadelphia, Detroit, Chicago, 
Chattanooga, Los Angeles, Portiand, Seattle... with the 
industry's most complete, easiest-to-use catalog. 





It’s a steel mill... and noisy. 


The “super” needs a replacement part sent up pronto. 


Walking to a small, box-like unit, he picks up a metal stylus... 


and writes his order on a metal panel. 


As he writes, a pen in the distant stockroom traces out the mes- 


sage on paper —in the same handwriting . . . at the same instant. 


That's TelAutograph! 


For 50 years, TelAutograph engi- 
neers have been improving these 
units. During that time, the per- 
formance of many materials has 
been carefully noted. 

Any metal now used is there 
because it has proved best for the 
purpose. 

At one point in their long search 
for better metals, TelAutograph 
engineers investigated the INCO 
Nickel Alloys. Today, two of them 
are used in five important parts. 

The joints and bearings of the 
arms are made of heat-treated “Z” 
NICKEL to provide the strength, 
hardness and freedom from rust- 
ing required to maintain hair-line 
adjustment. 


The transmitting stylus and re- 
ceiving pen are also made of “Z” 
NICKEL to prevent any writing 
failure due to wear or corrosion. 

And for the plate on which the 
original message is written, no 
other metal but MONEL could 
retain the smooth, bright surface 
needed. 

No one property determined the 
use of INCO Nickel Alloys. Each 
was chosen because it offered the 
right combination of desired prop- 
erties. Perhaps your product, too, 
can be made more trouble-free 
through use of one or more of 
these strong, tough, corrosion-re- 
sistant metals. INCO Technical 


Service is ready to work with you. 


OPERATING PRINCIPLE OF THE TELAUTOGRAPH TELESCRIBER 


a CONNECTING ARMS __ 


Sz sicker sors “AY 
anoBeanincs /§ \ 


\ i 
¥ ! 
> PEN with 
Z NICKEL POINT 


WRITING AREA 
RECEIVER 


7 CONNECTING AAMS ~ 


AN x wexer sonts APS a 
AND BEARINGS / ~ 


\ 
\ f es 
‘ --j/-----.- | 

\ ; ' ; ww 


! Ba 
\ ' VOLTAGE 
+. 


y 

wee Zwicker | 
S\_ STYLus 

- ~ 

MONEL WRITING 
PLATEN 


TRANSMITTER 


| CONTROLLER | 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall Street, New York 5, N. Y. 


A ) Bi 
x i Cc K E L AP) A LLOYS LATEST MODEL TelAutograph Transmitter (Cot m re- 


moved) made by TelAutograph Corp., 16 W. 61st St., New 
York 23, N. Y. In over 120 industries the TelAutograph 
system is providing an errorless means of instantaneous 
inter-communication, 


MONEL* + “K” MONEL* - “S’MONEL* - “R” MONEL* + “KR” MONEL* + INCONEL* - “Z” NICKEL* + NICKEL 
Sheet . . Strip . . Rod . . Tubing . . Wire .. Castings . . Welding Rods (Gas & Electric) *Registered Trade-Mark 
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DIRECTIONS: 
“SHAKE WELL” 


Upside down and sideways — and this transformer puts in overtime! 


This is just one more reason why Thermadors are known 
as America’s quality transformers. 

There is a machine called a Shaker. It goes up and down 
while it rotates. The motion varies from a gentle rhumba to 
an earthquake of cataclysmic proportions. In 10 minutes 
an ordinary transformer sails off into the steel mesh net. 

At Aireon Manufacturing Corporation’s Kansas City plant 
they bolted a Thermador transformer to the shake-bed of 
this machine. They turned the shaker on for an hour—then 
they left it going overnight, unbolted the Thermador trans- 
former, connected it to the test line. The needle showed not 
an nth of variation. 

Why this incredible performance? Just this. Trans- 
formers were formerly mounted to the cover of their cases. 


Thermador developed a strong stamped bracket from strip 
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steel and projection-welded it to the case body—indepen- 
dent of terminal boards or covers. As a result, Thermador 
transformers can be mounted in any position—up and down 
and sideways—and take the worst beating you can give them. 


THERMADOR ELECTRICAL MANUFACTURING COMPANY 
5119 SOUTH RIVERSIDE DRIVE+LOS ANGELES 22, CALIF. 


Thermador 
Transformers 


DEFEAT COLD + HEAT - HUMIDITY Seven Leagues Ahead 





COMPLETE SERVICE 


METAL CABINETS 
DIALS - PANELS 
ESCUTCHEONS 


CERAMIC GLASS DIALS 
OPERATING MECHANISMS 


} K (} N iM 3701 RAVENSWOOD AVENUE 
CHICAGO 13. ILLINOIS. 


INCORPORATED 
OVER 40 YEARS EXPERIENCE IN FINE METALCRAF 


setiaty = 
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After two years in test +868 
EX was made available to 
meet the most damaging con- 
ditions known for potting com- 
pounds. Its qualities soon be- 
came apparent and today 
+868 EX is doing ‘Yeoman 
Service’ protecting war equip- 
ment by resistance to cracking 
from low temperatures and 
flow from elevated tempera- 
tures while retaining the nec- 
essary electrical and water- 
proof characteristics. 


868 EX is especially suited for 
Pein transformers, light- 
ning arrestors, communication 
equipment and other products 
which require potting for pos- 
itive protection against mois- 
ture despite extreme tempera- 


Ueto ole Mel multe 


"868 EX has a high content of mineral filler. 


... after being subjected to 180° F. for 8 
hours showed very good resistance to cold 
flow. 


. .. submitted to temperatures of minus 40-50° 
F. for several hours, did not fracture readily 
or show excessive brittleness. At 0° F. to 20° F. 
868 EX showed remarkable flexibility. 


. .. has good adhesion, toughness, resistance 
to fracture, waterproof and dielectric qualities. 


PHYSICAL CHARACTERISTICS 


Softening Point (ring and ball) 245° F. 
Specific Gravity (60° F.) . 2.02-2.03 
Penetration ( 32/200/60 
of Basic 77/100/5 
Compound (115/50/5 
Flash Point 
Fire Point 
Suggested Pouring 


Temperature 400° F.-425° F. 


Upon written request a One Gal- 
lon Sample of #868 EX will be 
sent, gladly, for !aboratory tests 


NH ee CODED SCD mAh Aa oe 


Sea al COrtlandt 7-9264 NEW YORK 7, N.Y. Mn 


A PARTIAL LIST OF M-R PRODUCTS 
alee Pe he tM 
pw tte Me ag mee Lo 
Varnished Cambric Cloth and Tape 
Mica Plote, Tape, Paper, Cloth and Tubing 


oe ee | 

Cotton Tapes, Webbings and Sleevings 
Tel ed het | 

Insulating Varnishes of all types 
Extruded Plastic Tubing 


Fiberglas Varnished Tape and Cloth 
Insulating Papers and Twines 

er a ee a 
Friction Tape and Splice 

Be TS eee 
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When the Design Calls 


FOR ELECTRICAL CONTACTS 


These Charts Will Help! 


Especially for the man who designs de- Regular use of these valuable check 
vices containing electrical contacts, | Charts will save hours of busy designers’ 
time. They are part of the new Fansteel 
booklet, ‘“‘Fansteel Electrical Contacts 
—An Engineer’s Handbook’’, in which 
will be found 30 additional pages of in- 


dispensable information for electrical 
type electrical contacts. contact users. 











Fansteel has developed a series of 
Engineer’s Check Charts containing 36 
reminders of points to consider when 


specifying or ordering rivet or screw 


The edition is limited. Write for your copy today! - 


BO) AN q Tt 1 TTT Ll 


NORTH CHICAGO®> - ILLINOIS: * 
- BRAWEH OFFICES IN PRENCIPAL CITIES ---- 
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CONCENTRICITY... 


For Uniform Transmission Characteristics 


in High Frequency Lines 


IN COAXIAL CABLES, more than in any other types, accurate relationship 
between the component parts is essential. 


Concentricity and uniformity of conductors and dielectric join in Ana- 
conda Coaxials to effectively fulfill the objectives of electrical designers. 


Each type is specifically designed to serve best in the intended applica- 
tion. All electrical characteristics are held within close limits to uniform 
standards assuring accurate surge impedances. 


In addition to manufacturing standard types of coaxial.cables, Anaconda 
offers research and engineering facilities to meet needs for specialized types. 


45306 


ANACONDA WIRE & CABLE COMPANY 


GENERAL OFFICES: 25 Broadway, New York City 4 Subsidiary of Anaconda Copper Mining Company 


CHICAGO OFFICE: 20 North Wacker Drive 6 * Sales Offices in Principal Cities 
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OF YOUR ENGINEERING ~ 
DEPARTMENT 


Is all you need to make Bruning Black and White Prints 


@ Have all the prints you want—exactly where you 
want them! No need for a separate “department” when 
you make Bruning Black and White Prints! Simple, 
compact Bruning BW equipment—like this 75-159B 
BW Printer-Developer—easily fits into your engineer- 
ing department or drafting room—needs no plumbing. 
This machine gives you big-volume production with 


one operator. BW Prints, too, are made faster than blue 





prints—there’s no washing and prints are delivered 
ready for use. No matter how many—or how few— prints 
you use per day, there is Bruning BW equipment to fit 


your needs. Mail the coupon for complete information. 


CHARLES BRUNING COMPANY, INC., 


4710-14 Montrose Avenue, Chicago 41, Illinois C r A R LE $ ¥ R U N | N G C 0 M PA N Fe | N C. 


Please send me your free booklet giving up-to- Since 1897 
date information on Bruning Black and White 
Prints. I understand there is no obligation. ° NEW YORK . CHICAGO LOS ANGELES 


Name ER oe Birmingham Boston Detroit Houston 
Kansas City Milwaukee Newark Pittsburgh 


Address__._-_______ St. Louis San Francisco Seattle 


Ee mecsnccnentin 
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OF FEED RATE 





@For one of the war's most vital machining jobs — alu- 
minum cylinder heads for aircraft—the Sundstrand 
Machine Tool Company has developed a special 
machine which automatically mills fins on the walls 
of the forgings. Using this machine, a leading engine 
builder now completes these heads in 35 per cent less 
time than was required with a conventional feed drive. 

Key to the increased production is optimum-speed 
machining, despite continual changes in depth of 
cut. G-E Thy-mo-trol drive gives precise control of 
feed motor speeds over a range from 175 to 1750 
rpm. By means of its sensitive electronic control, it 
varies the feed rate automatically in inverse proportion 
to the load on the spindle motor. Light cuts go fast, 
deep cuts go slowly, and the fragile cutter required for 
this fin milling operation is kept loaded to the maxi- 
mum safe working capacity. 

Operated from an a-c power source, G-E Thy-mo-trol 
drive supplies closely controlled d-c power for step- 
less control of speed and torque over an unusually 


GENERAL @ ELECTRIC 


676-178-8930 


Buy all the BONDS you can— and keep all you buy 
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Thy-mo-trol drive operates the work feed on this Sundstrand- 
built “copy mill”, which cut fin-milling time 35 per cent. 


HELPS CUT FIN-MILLING TIME 35%, 





aetna ee 


| 


wide range. Thy-mo-trol drives are being “built-in” to 
all kinds of machines where power demands are be- 
tween lgand 25 hp. Grinders, milling machines, turret 
lathes, and thread mills are among the machine tools 
whose production has been stepped up by their use. 


A co-ordinated set of equipment, Thy-mo-trol drive 
includes d-c motor, electronic panel, transformer, and 
control station. G-E engineers will help you select 
and apply Thy-mo-trol to your machines, or explore 
their suitability for new functions. Ask. for Bulletin 
GEA-4025. General Electric Co., Schenectady 5, N. Y. 
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(BLACK OR OLIVE DRAB) 


VME ey 


ON EITHER CADMIUM OR 


ZINC PARTS 


That’s all it takes on cadmium or zinc. And it will be a long time before you see 
any white corrosion products — even in salt spray. Unichrome Dip coatings 
also meet the requirements of specification AN-P32a. Use this speedy process 
where you want bulk handling . . . low cost . . . a lustrous black or olive finish. 
Use it, too, for these superior operating and production advantages. 


A FAST PROCESS 


Work can be handled in bulk—no racking 


* proper Unichrome Dip compound for re- 

plenishment. The solution has excellent tol- 
’ . erance for such common contaminants as 
or current needed. After the single dip, 


metals, cyanides, phosphates and sulfates. 
parts can be rinsed in hot water without 


impairing adherence of the surface, and 


USUAL BULK EQUIPMENT 


Use any type of acid-proof tanks or crocks 


dried quickly by centrifuge or air blast. 
with this process. Electrical equipment is 


SIMPLY CONTROLLED SOLUTION 


It requires no chemical analysis for mainte- 


not needed nor is filtering or continuous 
agitation necessary. And operation is at 


nance, and only slight additions of the room temperature. 


. 


OTHER U.C. PRODUCTS AND PROCESSES TO SERVE YOU 


CHROMIUM PLATING for wear-resisting, oil- y,ANOZINC salts for anodic treatment of zinc giv- 


retaining and other types of finishes. ing greatly increased corrosion-resistance. 


SyUNICHROME ALKALINE COPPER for smooth, lus- SECA ATEE SOE CURTINRS 


trous copper plating in a non-cyanide bath, “~UNICHROME STOP-OFF LACQUERS AND 
‘ COMPOUNDS : 
SrYUNICHROME STRIP for speedy removal of cop- 


per, chromium, zinc, etc 


srUNICHROME CLEAR LACQUERS 


-, from steel and cast 

*UCILON — a corrosion-resistant coating for pro- 
tecting surfaces against acids, alkalies, water, 
gasoline and various corrosive chemicals. 


iron without etching the base. 


wyTrade Mark Reg. U. S. Pat. Off. 
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A LOW-COST PROCESS 


Unichrome Dip compounds are used in 
moderate quantities and are reasonably 
priced. The solution is free-rinsing and can 
be replenished several times before dis- 


carding. 


MORE DETAILED INFORMATION 


will be supplied on request. Write to the 
nearest office and tell us the kind of parts 
you are considering, the quantity and size. 
Immediate attention will be given your 


inquiry. 


Ue 
ee | 


INCORPORATED 


51 East 42nd Street 
New York 17, N. Y. 
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DETERMINING WHEN AND HOW MUCH 
FOR OXYGEN REGULATORS... automatically 


Why Hydron Evacuated Bellows Assemblies 
Respond to Pressure Changes... accurately 


As an airplane climbs, its crew breathes 
air, air plus oxygen, or pure oxygen... 
depending on the altitude. An oxygen 
regulator attached to each mask supplies 
the right air-oxygen mixture. An evac- 
uated bellows assembly — as_ photo- 
graphed from three angles above — in 
each oxygen regulator accurately trans- 
lates changes in altitude into motion to 
operate the valves. 

Extreme accuracy in the relationship 


CLIFFORD 


First with the Facts on Hy- 
draulically-formed Bellows 


HYDRON 


Lay 
GHYDRS® | 


Meta! 
" 


“~~ 5 
Feather- weight". the First All- 
Aluminum Aircraft Oil Coolers 
and Coolant Radiators... Made 


with Hydron Tubing... Brazed 
by Clifford’s Patented Method. 


a 
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ELLOWS 
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TET 
Tree eE 


( 
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of bellows travel to atmospheric pressure 
is vital — and spring rate is only as ac- 
curate as the wall thickness of the bellows. 

Accurate wall thickness is inherent in 
the hydraulic method of forming bellows 
...aClifford production achievement where- 
by the walls of cold metal tubes are 
flowed by internal hydraulic pressure 
between the plates of a collapsible die. 
That’s why Hydron Evacuated Bellows 
Assemblies designed, assembled, 
evacuated, sealed and tested by Clifford 

. . are in such great demand for vital 
oxygen regulators. 


CLIFFORD MANUFACTURING COMPANY 
568 E. FIRST STREET, BOSTON 27, MASS. 


Please send me information on Hydron Bellows and Bellows Assemblies. 
I am interested in applying them to the equipment checked. 


0 Air conditioners - unit 

0 Air conditioning systems 

D Aircraft 

0 Carburetor altimeter controls 
C2 Engine thermostats 

0) Gasoline valves 

0D High pressure steam devices 
0 Hot water heaters 

D Instruments 


Remote and direct control of 


temperature and pressure 


Other applications 
NAME 
COMPANY 


Sit sdhth 2000400022020 0000 000000 
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CLIFFORD HAS THE FACTS 


If your product requires the accurate 
translation of altitude or vacuum changes 
into motion . . . as in oxygen regulators or 
absolute pressure and controlling instru- 
ments or other applications listed in the 
coupon .. . consult Clifford for trouble- 
saving facts before your designs are too 
far advanced. 

Submit sketches and data for specific 
recommendations. For an advance sample 
of Clifford’s facts, use the coupon below 


C) Kilns & ovens — industrial 
C) Oil heating systems 

(1) Oxygen flow indicators 

0) Oxygen regulators 

0 Process controls 

D Refrigerating systems 

0 Refrigerator controls 

0 Refrigerator switches 

1 Stoves & ovens — commercial 
0) Stoves & ovens — domestic 
() Supercharger controls 












PRELUBRICATED SEALED BALL BEARINGS...NOW 
STANDARD ON TYPE CSP MOTORS UP TO 3 HP 


Bought now, Westinghouse Type CSP Prelubricated 









Motors need no greasing till 1950! Extensively field tested 






in thousands of textile motor applications, the prelubri- 






cated ball bearings in Westinghouse Type CSP general- 






purpose motors have proved they can operate five years 





. - - 24 hours a day ... without greasing. Overgreasing 






and consequent grease seepage into windings is eliminated. 






One of the major items of induction motor maintenance, 





periodic greasing, has been reduced to one grease packing 






job in five years. 






Every Westinghouse Type CSP Motor up to 3 hp 





carries the “Prelubricated”’ label. For complete informa- 






tion on how the Type CSP Motor can reduce your mainte- 
nance, write for D.B. 3100-CSP. Westinghouse Electric 


& Manufacturing Co., P.O. Box 868, Pittsburgh 30, Pa. 
J-21317 


FORGET LUBRICATION... 
till 1950! 






LIBERAL 
SUPPLY 







SNAP RING 











REMOVABLE 
SEAL 






ADVANTAGES OF WESTINGHOUSE 
TYPE CSP PRELUBRICATED MOTORS 











SNAP RING 






® Prelubricated Sealed Ball Bearings reduce lubri- 
cation maintenance... assure longer grease life 













® improved Tuffernell Insulation 


DOUBLE 
WIDTH 
BEARING 






® Dynamically Balanced Rotor 













® Die-cast Rotor with oversize fan 





® Liberal Through-ventilation—air enters front, 
leaves at drive end of motor 


Westinghouse 


PLANTS IN 25 CITIES ... OFFICES EVERYWHERE 
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Better Metals for Many Uses 


Precision-made brass and other Western and New Haven, Conn., delivers as speci- 













copper-base alloys will serve important fied...in sheet, strip, long coils or 
functions in a large number of tomorrow’s _ stamped parts. 

new and improved products. We may be able to serve you. 
Manufacturers seeking alloy | Now, perhaps—or later. Your in- 


metals to meet very exacting re- BRASS quiry will be welcomed. Western 


PRODUCTS 


quirements find that Western, Seteadaeaiesste Brass Mills, East Alton, IIL, 


EAST ALION, HUMOR, USA 


with mills at East Alton, IIL, Division of Olin Industries, Inc. 





WESTERN BrAss MILLS om. 


i MASTERS OF PRECISION a 
% 3 os 


BRASS « BRONZE + PHOSPHOR BRONZE «+ NICKEL SILVER + COPPER 


rtaci: 
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SMOOTH, CLEAN THREADS Com- 
pare the superb finish of ground 
threads (left), with the tool- 
marred surfaces of cut threads 
(right). Ground threads reduce 
friction, speed assembly. 


PERFECT THREAD CONTOUR AND 
LEAD The smooth surfaces and 
the accuracy of ground threads 
is immediately apparent in the 
comparator. 


GUARANTEED CLASS 3 FIT Thread 
grinding by the new method 
makes sure of remarkable uni- 
formity, assures fastenings of 
dependable security. 


PERFECT STARTING THREAD The 
reason why P-K Ground Thread 
Set Screws start easier, and speed 
assemblies, may be easily seen 
in this closeup. 


t...... 
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> TATIONARY 


CONVENTIONAL 


ADVANCE To 
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THREAD CUTTING 
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me) - 4a ia ats 


WoReRK ROTATING WHEEL 


THREAD GRINDING 










A revolutionary new process brings 
you socket set screws years ahead in quality 
... at no higher price! 











UP TO NOW, thread grinding has been a process 


employed only for finishing screws used in the 


finest precision equipment. It remained for 
Parker-Kalon — cooperating with the Landis Tool 
Company — to adapt thread grinding to quantity 
production of socket set screws . . . the most im- 
portant development since the advent of this type 


of screw. 


P-K GROUND THREAD SET SCREWSare years 
ahead in appearance, precision, and performance. 
The smooth, clean, gleaming finish has none of 
the nicks, burrs, or tool marks common to ordi- 
nary set screws. By every dimension test, they 


excel any previous standard for accuracy. 


ASSEMBLIES ARE MADE FASTER with these su- 
perior screws, because they are held to standards 
of accuracy heretofore unattainable on a pro- 


duction basis. 





FREE SAMPLES will be sent at your request. 
Write now. Examine these finer Set Screws... 
you'll find it hard to believe they cost no more! 
Parker-Kalon Corporation, 198-200 Varick Street, 
New York 14, N. Y. 


WHEN YOU CAN OBTAIN 
THESE NEW GROUND THREAD SET SCREWS... 


Present facilities are too limited to permit the 
building of adequate stocks. Therefore, orders 
cannot be filled at this time. As soon as additional 
equipment is put into production we will be in a 
position to take care of demands through our dis- 


tributors. Meanwhile, free samples are available. 


* * * 


A PRODUCT OF PARKER-KALON 
SPECIALISTS IN FASTENING DEVICES 





-KALON 


SOCKET 













O NICKS, NO BURRS, NO HARDEN- DIFFERENT AS NIGHT AND DAY 
G CRACKS Threads are ground The years-ahead quality of the 
n a hardened blank, increasing P-K Ground Thread Set Screw 
bread strength, and preventing is apparent at a glance... proves 
e imperfections common to out in performance. 

ut threads. 





SET SCREWS 
















* OTHER 
IMC PRODUCTS 


Vartex Varnished Cloth and Tapes 
—Varslot Combination Slot Insu- 


cones—Pedigree Varnishes — 
Dieflex Varnished Tubings and 
Saturated Sleevings of Cotton and 
Fiberglas —National Hard Fibre 
and Fishpaper— Phenolite Bake- 
lite— Adhesive Tapes — Asbestos 
Woven Tapes and Sleevings —Cot- 
ton Tapes, Webbings, and Sleev- 
ings, and other insulating materials. 





FLEXIBLE VARNISHED TUBING 
PRODUCTS INCLUDING FIBERGLAS 


Ease of handling in the shop and permanence in the finished assembly 
are features of Dieflex varnished tubings and sleevings which designers 
and production men appreciate. 


Dieflex Products are a decided aid in manufacturing —the smooth in- 
side treated bore is easy to thread—prevents snagging—facilitates telescop- 
ing. The roundness and non-flattening qualities—extreme flexibility and 
non-fraying qualities, give maximum workability and protection. The 
Fiberglas grades give permanence. Its complete varnish impregnation gives 
excellent protection against moisture, oils, and chemicals and provides 
maximum electrical insulating qualities. 


Obtain the finest varnished tubing products by specifying Dieflex. 
They meet or surpass V. T. A. and A. S.T. M. standards. 


WHEN IN NEED CALL FOR THE IMC ENGINEER 


‘ 


INSULATION MANUFACTURERS CORPORATION 


*& CHICAGO 6e 565 West Washington Blvd. 
*& CLEVELAND 14 e 1005 Leader Building 


‘ ‘ DETROIT: 11341 Woodward Avenue | 
Representatives in ) MINNEAPOLIS: 316 Fourth Ave., South Big 
PEORIA: 101 Heinz Court 


\ MILWAUKEE: 312 East Wisconsin Avenue 
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ACCURACY! 





—EXACTING PRECISION AT 60 POINTS 
ON THIS ZINC ALLOY DIE CASTING 


This zinc alloy die cast speedometer frame must pass 


the critical test of-the master gage shown at the right. 
24 plug gages are used in this fixture to check approxi- 
mately 60 dimensions of the casting. When it is consid- 
ered that the specified cast tolerances run as close as 

.002” in a dimension of 1.007" between hole centers 
on two different planes, this casting becomes a testimonial 
to the dimensional accuracy of zinc alloy die castings. 

Dimensional accyracy is not the only reason why this 
speedometer frame is die cast. There is no other means 
of production which could achieve such complexity of de- 
sign in one piece. Think of the savings in machining and 


assembling operations—the savings in over-all cost! Fur- 





thermore, as a zinc alloy die casting this part possesses 
the required strength to assure efficient performance. 

It is this unique combination of advantages which 
make die castings of zinc alloy the most widely used. 
Every die casting company is equipped to make zinc 
alloy die castings, and will be glad to discuss each of 


these advantages with you—or write to The New Jersey 


Zinc Company, 160 Front Street, New York 7, New York. 





FOR DIE CASTING ALLOYS 


The Research was done, the Alloys were developed, and most Die Castings are specified with 


99.99 + % 


HORSE HEAD SPECIAL (unter auciny) ZINC 
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Manufacturers Should Be 
Standards Conscious ... 


Just as the period immediately following the first 
World War was marked by a quickening of inter- 
est in standards, so also should we expect a widen- 
ing application of standards to our activities in the 
next decade. It would seem essential, therefore, that 
manufacturers’ engineering and marketing staffs 
fully inform themselves with regard to standards 
and their effect upon their future plans. 


Since the turn of the century determination of 
standards has been an activity of private industry, 
aided and abetted by governmental agencies. 
Activities of manufacturers, associations and gov- 
ernment groups were channeled into newly formed 
standards associations about the time of the first 
World War and, by and large, these organizations 
have been successful in coordinating the standards 


activities of individual groups. 


However, with our emergence from the present 
war, greater stress will be placed upon standards 
and additional groups will inject themselves into 
the picture. Just before the present war began, con- 
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sumers’ organizations throughout the country were 
asserting themselves and becoming increasingly 
important factors in influencing standards. Labor 
is another potent influence of the future in shap- 
ing the performance standards of postwar products. 
So, it appears that industry, government, con- 
sumers’ organizations and labor groups are all fac- 
tors that loom as interested parties in the determi- 
nation of standards. 


There is an opportunity for manufacturers to 
maintain the initiative in standards activities with 
the objective in mind of designing better machinery 
more economically for the use of industry and 
making superior appliances for greater consumer 
acceptance. Those progressive associations which 
have made such substantial contributions to stand- 
ards activities in the past will undoubtedly con- 
tinue to spearhead standards activities in the future 
to advance the individual interests of their mem- 
bers and to foster progress in product manufacture 
generally. In the interim period between war 
production and civilian product development is an 
appropriate time to give a thought to standards. 








Low-Voltage Motors 






Are More Than Toys 


® Designed on sound electrical principles and not necessarily restricted to 
fractional-horsepower sizes, low-voltage motors have been born of war needs 
but may have worthwhile advantages in many non-military applications 


NTIL quite recently low-voltage motors have 

been dismissed with little more than cursory 
consideration by most electrical product design- 

ers. Instinctively low voltage has been considered 
synonymous with low power so that the full impact 
of these ingenious and extremely useful tools has not 
been felt in electrical product design. Fortunately the 
war forced the scrapping of unsound inhibitions and 
conceptions, caused the designer to evaluate all com- 
ponents carefully in a new light and accelerated develop- 
ments when existing products were found inadequate. 
Even though the emphasis in the past several years 
has been on commercial motors of standard voltages 
and frequencies of the simplest mechanical and elec- 
trical designs to ease the production problems associated 
with innumerable types, the progress made in the motor 





type of motor but, instead, all motors will profit by the 
lessons learned. 

The term “low-voltage motor” is a relatively loose 
one and needs definition to appreciate the problem. The 
line of demarcation drawn between sizes of motors is 
well established, but the picture is not so clean-cut 
when the voltage is considered. Therefore we have 
arbitrarily defined low-voltage motors as those motors 
which are designed to operate on voltages below those 
commercially available, namely 110-120 volts. This 
definition excludes such motors as hysteresis motors 
which can operate satisfactorily on voltages as low as 
20% below rated voltage but are designed to operate 
on one commercial voltage and frequency. It must be 
remembered in the consideration of low-voltage motors 
that low voltage is not synonymous with low horse- 
power. Integral horsepower and low-voltage motors 
are not at all unusual in aircraft. 

The series motor is one of the answers to the low- 
voltage motor problem. Basically it consists of an 
electrically energized field connected in series with the 
armature or rotor. Since all of the armature current 
flows through the field, the field consists of a compara- 
tively few turns of wire of large cross-sectional area 





Essential parts in the assembly of a series motor. 


field has been little short of phenomenal. The severe 


and unusual requirements imposed on motors by the’ 


armed services has forced the horsepower up, the 
weight down, increased the ruggedness and resistance 
to adverse climatic conditions, practically eliminated 
routine inspecting and lubrication throughout the 
motor life, as well as increasing the range of voltages 
and frequencies for which the postwar motor will be 
designed. These developments are direct answers to 
specific problems but fortunately they affect the entire 
motor picture. They are not limited to any particular 
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and brushes must be employed to conduct the current 
from the field to the rotating armature. In the series 
motor the field flux is dependent on the armature cur- 
rent and is almost directly proportional to it when the 


iron is operating at moderate saturation. Hence the 
torque, given by ‘ ' 
i= K TaPr 


where K is a constant, I, is the armature current, 
and @, is the field flux, becomes, for the series motor, 
T =K1I, 


Therefore the torque of the series motor is proportional 
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to the square of the current giving it excellent locked- 
rotor torque characteristics. The basic torque equation 
of the series motor not only emphasizes the excellent 
locked-rotor torque of the device but it also shows 
that, when operating, a moderate increase in current 
produces a large increase in torque, so permitting it to 
handle large impulse loads very effectively. 
Unfortunately the series motor has a dangerous speed 
characteristic which requires special attention when 
integrating it in a product. The speed is given by 


V-In(Ra+Rr) 


Be Kh ancsnviecnersvqasine 
®? 





where S is the speed, K is a constant, V is the terminal 
voltage, I, the armature current, R, is the armature 
resistance including that of the brushes, Ry is the field 
resistance, and ® the flux. Since both the armature 
current and the flux increase with load it is seen from 
the above equation that the speed decreases with load. 
If the load is removed completely the speed theoretically 
would increase until the armature tears itself apart due 
to centrifugal force. In the smaller motors the bearing 
friction and windage losses usually are great enough to 
prevent this’ catastrophe but it is best in using the 
series motor to couple the load to the motor permanently 
or provide some kind of governor to limit the speed 
to a safe value. 

The series motor can be used on alternating or direct 
current because the flux generated by the field will 
always maintain the same phase relationship with the 
armature current whether they are both alternating or 





more horsepower without increasing the weight. The 
horsepower is given by 

TS 

hp = —— 

5252 
where hp is the horsepower, T is the torque, and S the 
speed in revolutions per minute. From this equation 
it is seen that the power output is directly proportional 
to the speed, so that, particularly in aircraft, motor 
speeds have been pushed up as high as 20,000 rpm. 
When such full-load speeds are used the importance 
of governors becomes more pronounced because the 
speed under normal operation is established by cen- 
trifugal force considerations and a relatively small in- 
crease in speed could be disastrous. One of the most 
common types of centrifugal governors is the electric 
governor. It consists of a resistor and condenser wired 
in parallel across a pair of contacts in series with the 
field and armature of the motor. When the speed 
exceeds a safe value the centrifugal governor opens the 
contacts so introducing the resistor and condenser into 
the circuit and slowing the motor down. However the 
governor is usually limited to voltages above 40 volts 
for continuous service. To date tungsten has been 
found as the most satisfactory contact material and at 
voltages lower than 40 volts the resistance of the oxide 
film formed on the contacts is quite comparable to the 
value of the resistance hung across the contacts so that 
the true effect of the governor is not obtained. The 
governor has been used on voltages as low as 12 volts 
on intermittent duty but its universal usefulness is 
dependent upon finding a contact material capable .of 





(Left) A 2000-rpm series-wound motor equipped with porous-bronze self-aligning sleeve bearings surrounded 
by wool oil-felt. (Right) Low-voltage motor with electric governor and right-angle gear reducer. 


: uni-directional. Theoretically the series motor can be 
used on any voltage but the practical limits are 6 to 230 

volts, direct current, and 32 to 250 volts, alternating 
. current. The series motor cannot be used on lower 
voltages because the inductive reactance becomes so 

great in proportion to the impressed voltage that the 

torque is negligible. Voltages of 230, direct current, 
| and 250, alternating current, are upper limits, because at 
higher voltages commutation difficulties become acute. 

The trend in motor development has been to develop 
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withstanding the contact pitting and erosion while, at 
the same time, furnishing an extremely low, constant 
contact resistance throughout its useful life. 

Weight reduction in motors not only has been ac- 
complished by increasing the full-load speed but also 
mechanically and electrically. The weight of the hous- 
ing has been reduced by the use of aluminum and mag- 
nesium alloys, both die cast and sand cast, by the use 
of sheet steel, and plastics. The size and weight of the 
magnetic circuit has been decreased by the use of im- 
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proved steel and also by improved design so that the 
steel is used more efficiently. The improved steel 
permits the use of higher flux densities requiring less 
iron and the eddy current loss in the field structure is 
reduced by more careful inter-lamination insulation. 
Some manufacturers are giving their laminations a 
phosphate treatment before assembly to insure a high 
resistance to the eddy currents, thereby reducing them 
and their associated losses. 

The problem of increasing the power output not 
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increase in recent years due to the use of alumi- 
num and nickel alloys of iron. 


only has been attacked from the fundamental considera- 
tion of reducing the losses at their source so that less 
heat is generated but also by permitting higher tem- 
peratures and improving the heat dissipation. The 
temperature-limiting components of the motor are the 
commutator and the electrical insulation on fhe field and 
armature windings. The safe operating temperature 
of the commutator has been increased by casting the 
commutator as an integral part of the rotor winding or 
by brazing the commutator segments to the armature 
coil ends with high temperature brazing alloys. The 
safe operating temperature of the electrical insulation 
has been increased by the use of glass or ceramic- 
coated magnet wire. Until quite recently the tempera- 
ture of the glass-insulated magnet wire was limited by 
the synthetic impregnant used to prevent fraying and 
to increase its mechanical strength. Now the introduc- 
tion of organo-silicon impregnating compounds capable 
of withstanding extremely high temperatures has re- 
moved this limiting factor. Increasing the temperature 
resistance of the electrical insulation permits larger 
copper losses and, therefore, higher current densities 
in the conductors or a reduction in overall size for the 
same power output. Improved design of the motor 
itself has permitted the use of higher average operating 
temperatures by the elimination of hot spots with more 
uniform cooling. If the motor can be so designed that 
all parts reach the same temperature the safe tempera- 
ture limit can be increased because the hot spot must 
be the criterion on which the motor is rated. Also the 
picture has been improved by more efficient proportion- 
ing of the heat-conducting path thereby improving the 
heat dissipation. 

An almost insurmountable obstacle in the develop- 
ment of the series motor was the brushes. Increasing 
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the full-load speed of the series motor aggravated the 
brush problem but increased operating temperatures, 
coupled with the rarified air found in aircraft, at high 
altitudes, made the problem appear almost insoluble. 
The service was so severe that brush life at 20,000 feet 
was reckoned in hours and the brush replacement on 
aircraft motors was a routine part of servicing a ship. 
Now the brush manufacturers have modified their 
brushes so that satisfactory performance is obtained 
from sea level to the stratosphere thereby eliminating 
a big hurdle in- the development of satisfactory low- 
voltage series motors for universal service. 

The increased operating temperature of series motors 
caused another difficulty. On low-voltage motors the 
contact resistance of the brushes can become an im- 
portant factor which cannot be neglected. Satisfactory 
performance throughout the life of the motor can be 
obtained only when this contact resistance remains 
constant. Improved brushes simplified the problem 
but equally important is uniform brush pressure. Most 
spring materials will take a permanent set when stressed 
at elevated temperatures for long periods, so that it was 
necessary to adopt beryllium copper with its excellent 
spring qualities for brush springs to assure uniform 
pressure producing uniform contact resistance. 

The impulse motor is quite similar to the series motor 
in that it can be operated on either direct or alternating 
current. It is a low-cost motor capable of being op- 
erated on low voltages but its size is limited to the 
midget category. The impulse motor consists of an 
unwound salient-pole rotor which is attracted to the 
field poles each time they are energized. Energy is 
supplied to the field every time a set of contacts wired 
in series with the field winding is permitted to close. 
The contacts are opened and closed by a cam operated 
by the rotor. The motor is incapable of developing 
much power and has no starting torque. It has the 
speed characteristics of the series motor. However, 
its low cost and simplicity make it desirable for many 
products such as the electric razor. 

The true low-voltage motor is the permanent-magnet 


Low-voltage motor with built-in limit switches and 
external adjustment levers. 
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Low-voltage series motor with skewed armature and 
chamfered pole faces to reduce vibration and noise. 


motor capable of operating on direct-current voltages 
as low as one volt and commercially available in volt- 
ages ranging from 6 to 27.5 volts, direct current. The 
field of the motor is produced by permanent magnets 
so that the motor is small and compact for its capacity. 
Since the field strength and the resultant torque of the 
motor is dependent upon the strength of the permanent 
magnets much of the progress made in the development 
of these motors is hinged upon the amazing progress 
made in the design of permanent magnets. The maxi- 
mum energy product, which is the product of the maxi- 
mum coercive force (Hmax) and the residual magnetism 
(B), is an excellent criterion of the relatfve magnetic 
properties of permanent magnets. As shown in the 
figure the increase in the maximum energy product of 
permanent magnets throughout the past thirty years and 
particularly the last five years has been very great. The 
tungsten and chromium steels available for permanent 
magnets prior to 1917 had a maximum energy product 
of 295,000 to 320,000. The 36-per cent cobalt magnet 
steel, first introduced in 1917, almost tripled the maxi- 
mum energy product. It has a value of 930,000. The 
introduction of the aluminum, nickel, iron magnet alloy 
in 1934 pushed the maximum energy product to 1,330,- 
000 and, since 1939 the alloy containing 8 per cent alum- 
inum, 14 per cent nickel, 24 per cent cobalt, 3 per cent 
copper and the balance iron, with a maximum energy 
product of 4,000,000, has been available commercially. 
Hence in the past thirty years the maximum energy 
product has been increased from 300,000 to 4,000,000, an 
increase of over ten-fold. This development in permanent 
magnets has made it possible to produce permanent- 
magnet, low-voltage motors of relatively large capacities. 

The trend in permanent-magnet motors has been to 
produce an extremely small but rugged device, capable 
of high power output with low current consumption. 
Since the permanent-magnet field is fixed and unidi- 
rectional, the motors must be operated on direct cur- 
rent, but they are reversible, the direction of rotation 
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being changed merely by reversing the leads to the 
armature. The low-voltage, direct-current require- 
ment makes the motor ideal for battery operation. 
Hence to keep battery attention at a minimum, it is 
important to obtain high power output with low cur- 
rent consumption. 

To increase the ruggedness of the permanent magnet 
motor and decrease its weight, the permanent magnets 
forming the field are die cast into the aluminum- or mag- 
nesium-alloy housing. Silicon steel is used for the 
armature laminations. Motors without gear reductions 
operate at speeds ranging from 600 to 10,000 rpm but 
motors with integral gear reducers reduce this speed to 
115-325 rpm. Precision ball bearings are used to sup- 
port the armature. Special low-temperature lubricants 
are used because these motors have imposed on them 
rigid starting requirements at —58 F to meet the de- 
mands of the armed services. The motor must attain 
full load speed at —58 F, starting from rest in times 
varying from 15 to 120 seconds. The brushes used are of 
the high-altitude type so that the motors can be used in 
aircraft. 

The maximum output of the permanent-magnet 
motors is 2 watts. The input varies between 6 and 
12.5 watts running, and 21 to 33 watts stalled. The 
torque is 0.27 to 0.45 ounce-inches running and 1.0 to 
1.2 ounce-inches stalled. These figures appear small 
when first considered but, when it is remembered that 
the complete motor only weighs 4 ounces, the per- 
manent-magnet motor can be appreciated as a truly 
mighty mite. 

The permanent-magnet motors also are available with 
electric governors capable of holding the speed within 
+11%4% between no-load and full-load. The governor 
is the electric type using platinum-iridium contacts con- 
trolled by beryllium copper springs acting against cen- 
trifugal force which cut a molded resistor in and out 
of the circuit to control the speed of the motor. The 
governor is supplied in addition to all the other features 
already enumerated. 


SHUNT MOTOR 


The.shunt motor complements the permanent-magnet 
motors to furnish greater power than is possible with 
the permanent-magnet motor at low voltages. These 
motors also employ die cast housings of aluminum or 
magnesium alloys, ball bearings and special lubrication 
capable of meeting the starting requirements at — 58 F. 
They are designed for 6, 12 or 27.5 volts, direct current. 
and for intermittent or continuous duty. A motor 
weighing 13 ounces is capable of 8 watts maximum 
output on an intermittent duty rating whereas the 
weight increases to 1 pound 6 ounces for 14 watts 
maximum output continuous duty. The 8-watt, maxi- 
mum-output, intermittent-duty, shunt motor has 20 
watts input running or 55 watts stalled. The torque is 
1.5 ounce-inches running and 4.5 ounce-inches stalled. 
The full load speed is 6000 rpm and the no-load speed 
is 7500 rpm. 

A continuous-duty shunt motor has an input of 35 
watts running and 250 watts stalled for its 14.0 watts 
maximum output. The torque is 3.0 ounce-inches run- 
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Reviews Its First Year 


* Pioneering under pressures of war and with new and untried 
organization features which are discussed by the author, the 
Council notes the passage of a birthday and continues its labors. 


N. J. MACDONALD 


Chairman, Aircraft Electrical Council 


HE AIRCRAFT Electrical Council, a subdivi- 

sion of NEMA, completes its first year of opera- 

tion this month under the chairmanship of 
N. J. MacDonald, vice president, Thomas & Betts 
Company. The Council has established a record of per- 
formance which more than justifies the faith of the 
Board of Governors in this new type of organization. 
On the foundation which 1944 activities have estab- 
lished, the Council is preparing to carry out an ex- 
panded program for 1945, designed to contribute fur- 
ther to the development of electrical devices for 
aircraft and to provide increased benefits for the 38 
companies which constitute the present membership. 

Prior to the establishment of the Aircraft Electrical 
Council, member companies in NEMA participated in 
the program of the Association through their affiliation 
with Sections. Sections are subdivisions of NEMA, 
in which membership is based on the electrical products 
which companies manufacture for sale in the open mar- 
ket. The common interests of Section members are 
problems of manufacture, standardization, safety, etc., 
as they are related to the product around which the 
Section is organized. Operating through its 66 Sec- 
tions, NEMA has contributed continually to the ad- 
vancement of the quality and the utility of electrical 
equipment, to the ultimate benefit of the public. 

The Council, on the other hand, is an organization 
within NEMA in which membership is based on manu- 
facturers’ interests and product contribution to a spe- 
cific end use for electrical devices. Membership is 
drawn from many Sections, and includes manufacturers 
representing the whole range of electrical equipment 
which flows into the given field of application. The 
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common interests, then, are the design and performance 
requirements which the end use imposes on all applica- 
ble electrical equipment, and the tendency for all com- 
ponents to become operationally interdependent in the 
final system. 

The end use selected for the first Council was as- 
sembly into aircraft. This selection was made because 
of the tremendously important part aviation equipment 
was playing in the war, and because the Council form 
of operation was particularly well fitted to bring the 
facilities of NEMA into the aviation picture. Further- 
more, aviation is an end use for electrical equipment 
which imposes severe and distinctive design and per- 
formance requirements on devices. And finally, in no 
other field is the utility and acceptance of electrical 
equipment more definitely a function of system per- 
formance. Aircraft electrical systems are outstanding 
examples of the Principle of Electrical Interdependence 
to which many NEMA members have recently sub- 
scribed. 

The objectives of the Aircraft Electrical Council were 
developed by the Organizing Committee and were set 
forth for the information of electrical and aircraft 
manufacturers in a prospectus which reads, in part: 

“In recognition of the peculiar electrical require- 
ments of the aircraft industry, members of the National 
Electrical Manufacturers Association now producing 
electrical components for aircraft have formed the Air- 
craft Electrical Council. The Council has the follow- 
ing purposes: 


(a) To aid aircraft manufacturers and the armed 
forces: 

(1) “By maintaining at NEMA headquarters a 
staff and source of information regarding all 
aspects of the use and application of electrical 
products in aircraft manufacture and opera- 
tion. 

(2) “By maintaining active contacts with the tech- 
nical and standardizing organizations repre- 
senting the armed forces, the aircraft manu- 
facturers, and the air transport industry and 
with other organizations, in order to provide 
for the rapid transmittal of information be- 
tween them and the manufacturers of elec- 
trical products. 

(3) “By facilitating the development and prompt 
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coordination of specifications, especially where 
the specifications for different components are 
necessarily inter-related. 


(b) To aid the electrical manufacturing industry: 

(1) “By providing electrical manufacturers with 
reliable information regarding requirements 
for electrical equipment and component parts 
for the manufacture, maintenance and opera- 
tion of aircraft. 


AIRCRAFT ELECTRICAL COUNCIL ORGANIZATION 
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K. H. Runkle General Electric Company 
E. S. McConnell U. S. Rubber Company 
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C. S. Cadwell Automatic Electric Company 
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The multiplicity of elec- 
trical applications and 
the vital functions which 
electrical energy _per- 
forms in the Boeing B-29, 
the Superfortress devel- 
oped by the manufac- 


turer in co-operation 
with the Army Air 
Forces. 





(2) “By initiating market studies of the peculiar 
requirements for, and the anticipated volume 
of electrical products required by the aircraft 
industry. 


(3) “By exploring prospective uses in other fields 
for electrical products developed particularly 
for the aircraft industry with the view of 
ultimately reducing costs of these products to 
all classes of consumers.” 


As an organization developed to represent the con- 
centrated aircraft interests of the electrical manufactur- 
ing industry, the Council has made creditable progress 
during its first year. It has sought out and established 
working arrangements with many of the standardizing 
and specifications-writing bodies in both the civil and 
the military phases of aviation. Its advantages and 
facilities have been recognized by the Army-Navy 
Board and by the various equipment branches of both 
armed services. Cooperative standardization projects 
have been set up with similar organizations in the air- 
craft and in the air transport industries. NEMA, 
through the Aircraft Electrical Council, now stands 
prepared to apply a wide background of experience to 
the complicated problems of designing and manufac- 
turing satisfactory electrical components and systems 
for military and civilian types of aircraft. 

The operations of the Council are under the guidance 
of the Coordinating Committee, of which W. A. 
Mechesney, Manager, Aviation Section, Industrial De- 
partment, Westinghouse Electric & Manufacturing 
Company, is Chairman. The Coordinating Committee 
meets regularly and is on call for emergency confer- 
ences, to allocate projects and to direct the activities of 
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Contactors 

Disconnects 

Dynamotors 

Filters 

Fuses 

Generators 

Heated clothing 
High-frequency cable 
High-voltage wire and cable 
Ignition boosters and harness 
Ignition systems 


Actuators and pumps 
Automatic pilots 

Batteries 

Bombing devices 

Bonding cables 

Cabin supercharging systems 


Capacitors 

Carbon products 

Circuit breakers 
Communications components 
Connectors 


a full-time staff man. Problems coming to the atten- 
tion of the Committee are placed in the hands of ap- 
propriate Section Committees, provided such Commit- 
tees can and will function at a speed consistent with 
the urgency of the situation. The Council reserves for 
itself, however, the right to take aggressive action 
through special committees whenever the need arises. 
This plan makes provision for utilizing applicable facil- 
ities within NEMA, without limiting the effectiveness 
of the organization in matters requiring speedy treat- 
ment. 

In the days before military aircraft began to take 
such rapid developmental strides, and before actual 
combat experience had demonstrated that electrical sys- 
tems in aircraft could contribute uniquely to the de- 
pendability of airplanes, the electrical and the aircraft 
manufacturing industries trod entirely separate ways. 
Emphasis in electrical design lay on performance, long 
life and low cost. Electrical equipment was expected 
to run continuously for years with a minimum of main- 
tenance. Labor costs in the manufacturing process 
became predominant factors and designs were developed 
to reduce such costs at the expense of the second con- 
sideration involved—material and weight. 

The keynote in aircraft design, on the other hand, 
was and continues to be utilization of material. The 
physical structure and the materials used are selected 


MEMBER COMPANIES 
AIRCRAFT ELECTRICAL COUNCIL 





ELECTRICAL PRODUCTS FOR AIRCRAFT APPLICATION MANUFACTURED BY 
MEMBER COMPANIES IN THE AIRCRAFT ELECTRICAL COUNCIL 


Aircraft Marine Products, 
Inc. 

Automatic Electric Company 

Automatic Switch Company 

Baldwin Locomotive Works 
Southwark Division 

Belden Manufacturing 
Company 

Cutler-Hammer, Inc. 

Duncan Electric Mfg. Co. 

Edison Gen’l Elec. Appl. 
Co., Inc 5 

Electric Specialty Company 

Faraday Electric Corp. 

Federal Electric Company, 
Inc. 

General Electric Company 

Great American Industries, 
Inc. 

Hamilton Beach Company 
Division Scovill Mfg. Co. 

Heinemann Circuit Breaker 
Co. 

Holtzer-Cabot Division of 
First Industrial Corp. 
Irvington Varnish & Insula- 

tor Co. 
Leland Electric Company 
Mica Insulator Company 
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Minneapolis-Honeywell Reg- 
ulator Co. 
Mullenbach Electrical Mfg. 
Co. 
National 
Inc. 
National Vulcanized Fibre 
Co. 

Okonite Company, Thé 

Owens-Corning Fiberglas 
Corp. 

Robbins & Myers, Inc. 

Sola Electric Co. ; 

Spencer Thermostat Com- 
pany 

Square D Company 

Stackpole Carhon Company 

Stromberg-Carlson Company 

Sylvania Elec. Prod., Inc. 

Thomas & Betts Co., The 

Trumbull Elec. Mfg. Co., 
The 

U. S. Rubber Company 

Victor Electric Products, Inc. 

Western Insulated Wire, 
Inc. 

Westinghouse Elec. & Mfg. 
Co. 


Carbon Company, 






. had exerted on electrical design. 


Instruments 
Insulating materials 
Insulators 

Inverters 

Lighting equipment 
Low-voltage wire 
Motors 

Radar components 
Rectifers 

Relays 
Self-synchronous devices 


Signalling devices 
Solenoids 

Switches and starters 
Terminals 
Thermostats 

Thermo switches 
Transformers 
Turbo-supercharger systems 
Turret control systems 
Ventilating equipment 
Voltage regulators 





to provide adequate strength at a minimum of weight. 
The importance of this consideration, not only in air- 
frame design but also in connection with engines, land- 
ing gear and other aircraft components, has led to the 
development of new materials and new techniques. At 
the same time the factor of manufacturing cost has been 
dropped to.a position of secondary influence, as a re- 
sult of the need for large quantities of military aircraft 
in comparatively short lengths of time. 


TWO INDUSTRIES GET TOGETHER 


Between two industries having such different back- 
grounds there was room for a considerable amount of 
education. The application of electrical equipment to 
aircraft brought the industries face to face over a mutual 
problem which had to be solved. Earnest discussions 
followed about what elements constitute good design 
for aircraft. The effectiveness of such conferences was 
minimized by a general failure to realize that designs 
were being appraised by the two groups in terms of two 
entirely different sets of criteria. Electrical manufac- 
turers, basing their thinking on design practices which 
had been proven over the years, found it difficult to 
accept the performance compromises which the char- 
acteristics of aircraft operation justified. On the other 
hand, aircraft engineers were evaluating electrical 
equipment on its weight and performance under the 
load and duty cycles which were a part of aircraft 
usage. It was difficult for the younger and still pio- 
neering industry to develop a full concept of the in- 
fluence which years of successful operating experience 
Generally speaking, 
electrical designers had been schooled to develop de- 
vices normally selling at a profit in a highly competi- 
tive market for 50¢ a pound. It was a real problem 
to induce stich people to exploit completely the possi- 
bilities for new techniques which manufacture of $7.00- 
to-$10.00-a-pound equipment created. 

Both industries have proven their points to some 
degree as evidence has come back from fighting fronts 
all over a 60-hour world. The pressure of aircraft 
people for smaller, lighter equipment has been vindi- 
cated in the remarkable results which the ingenuity of 
electrical designers has produced. In aircraft gener- 
ators, for example, the combined factors of closer 
design, new materials, higher speeds and forced ven- 
tilation have accomplished a reduction in specific 
weight from 43 pounds a kilowatt to 4.2 pounds a 
kilowatt in the past five years. On the other hand, 


(Continued on page 212) 
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Measuring vibration of a motor frame with a 
laboratory instrument capable of indicating 
cyclic movement as small as 0.0001 in. The 
output from a magnetic pickup actuates a 
meter from which the reading is taken. 


Vibration Testing—First Step 
in Improving Ruggedness 


® Experimental models as well as samples of early production may 
be vibration-tested to check engineering calculations and design. While 
make-shift tests are often used, there are scientific principles involved. 


HE DEMANDS of war service are imposing 

severe conditions of vibration and shock on many 

items of precision equipment; to meet these 
conditions successfully, the equipment must be de- 
veloped and proven with the help of suitable tests. In 
consequence vibration testing is done on a scale broader 
than ever before and the number of test devices has in- 
creased tenfold or more. . 

Of course vibration testing is not a radically new pro- 
cedure in industry. Parts and materials have been 
fatigue-tested under cyclic loads for about fifty years; 
the automobile industry has used “bump rigs” and 
rough test courses for at least twenty years, and house- 
hold devices like sewing machines and washing ma- 
chines are vibration-tested by simply running them 
for weeks on end. But in wartime development must of 
necessity be speeded up, military and naval operation 
subjects equipment to more violent shocks, units which 
would ordinarily be considered as delicate laboratory 
apparatus are taken into combat, and faultless per- 
formance is no longer a matter of convenience for the 
customer, but of life and death for our soldiers. 

It is axiomatic that no test can entirely replace serv- 
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ice experience over a period of time in the hands of the 
user. How good a test may be depends on how closely 
it correlates with service experience. That sounds 
trite, but it must be kept in mind continuously. Two 
types of failure must be guarded against: malfunction 
and fatigue. As an example of the first we may take 
a relay which opens when it is suddenly moved or 
chatters when subjected to vibration. For the second, 
fatigue is present, for instance, if the filament of an 
electronic tube breaks after ten minutes of vibration 
while it was apparently still perfectly good after nine 
minutes. 

Malfunction is less serious, and it is also easier to 
detect: It is sufficient to apply the worst operating con- 
dition just once to make sure whether the device works 
properly. One hundred per cent inspection against 
malfunction is possible, if warranted. 

Fatigue is both more dangerous and more difficult to 
guard against, because a test involves running a sam- 
ple to destruction and noting the number of load cycles 
applied before failure occurs. A fatigue test is destruc- 
tive and can therefore be carried out only on repre- 
sentative samples, not om the pieces which are to be 
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used. 
tistical techniques, first in sampling and then in inter- 
preting test data, which show a distribution of test 
values over a fairly wide range, essentially like mor- 
tality data. 

Fatigue tests must sometimes be accelerated. Service 
may bring forth the answer in a period of months or 
Tests should, if possible, produce it 
in a few days. Sometimes this can be done by crowding 
the same number of cycles into a shorter time: Instead 
of running a washing machine half an hour five times 
a week it can obviously be operated forty times a day. 
Purely mechanical fatigue will then be produced fifty 
times faster, the load and motion cycles of two years 
can be crowded into two weeks. While the effects of 
purely mechanical fatigue will be the same, corrosion 
will be much smaller in the test than in 
Whether in this case the service corrosion conditions 
can be duplicated by using weak saline or acid solutions 


Fatigue-testing requires the application of sta- 


even of years. 


service, 


results in waste of effort, man-hours, and material. 
These and similar open questions must not serve as an 
excuse for dispensing with vibration tests, but as a 
challenge to arrange the tests thoughtfully, to keep clear 
records, and to watch continuously for service data 
which may serve as a guide for further improvement 
of the tests. 

Violent motions subject the equipment to two main 
types of danger: ‘High accelerations and resonance. 
Both may cause either malfunction or fatigue. Accelera- 
tion is more easily recognized and more easily dupli- 
cated. It acts exactly like gravity, imposing on all parts 
a force proportional to their weight, and it is there- 
fore commonly expressed in “g” units. The symbol 
“gs” stands for the acceleration of gravity, 386 inches 
per second per second. A horizontal acceleration of 
3 g means that each part is subjected to a horizontal 
force equal to three times its own weight. 

The magnitude of acceleration alone is not a sufficient 


Vibration fatigue testing machine, operated by a 112 hp motor, capable of displacing loads up to 100 lb. 
through vertical distances from 0 to 0.125 in., with acceleration up to 23 g, at frequencies from 10 to 60 
cycles per second. 


instead of tap water is a question which needs very 
careful consideration. 

Where a device operates continuously in service, tests 
can be accelerated only-by operating with overloads. If 
the correlation between the two conditions (long-time 
service load versus short-time overload) is known from 
past experience, such tests can be interpreted with con- 
fidence. Where the device is entirely new, or where 
service records are not available, the correlation can only 
be estimated by using good judgment and great caution. 

The exact operating conditions of war equipment are 
usually very hard to estimate. Who has counted the 
bumps which a jeep takes in battle service? How much 
abuse does GI Joe inflict upon his equipment? How 
many hours of flight does a warplane accumulate before 
it is discarded ? 

Both undertesting and overtesting must be guarded 
against. The former is obviously fatal. The latter 
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measure of the severity of a shock; a minimum dura- 
tion must also be specified, because an acceleration 
of very short duration may not produce the full de- 
flections of all parts, or may not be transmitted from 
the mountings to the most remote part of the instru- 
ment. Examples of service accelerations are represented 
by vehicles hitting a bump, guns firing, hits on armored 
equipment, or planes pulling out of a dive. They may 
range from the fairly moderate 3 g to the very violent 
20 g, and from extremely short duration, as in hits, to 
the considerable time of a plane in a pullout. 

For test purposes accelerations are commonly pro- 
duced by one of the following three methods: whirling, 
harmonic motion, or dropping. In a whirling test the 
accelerating force is applied continuously, in the direc- 
tion of the radius (centrifugal force). It is proportional 
to the radius and to the square of the revolutions per 
minute. In harmonic motion the acceleration is pro- 
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portional to amplitude and to the square of the fre- 
quency. It varies from positive to negative and may 
excite parts of the test object to resonance. To pro- 
duce well-controlled accelerations the harmonic motion 
should be much slower than the lowest resonance fre- 
quency of the test object. In a drop test the magnitude 
and duration of accelerations depend not only on the 
height of fall, but obviously also on the falling weight 
and on the exact details of the impact which must be 
carefully considered. It is an entirely different matter 
to be hit by a sharp axe, by a blunt hammer, or by a 
punching bag, even if the total energy contained in each 
blow is the same. The drop test therefore needs close 
specification of all details if it is to be useful. 

Design for safety against acceleration is often a mat- 
ter of light weight combined with high strength, a 
problem which may at times be difficult to solve but 
which at least is easily stated. The matter of resonant 
response is more complex. 

In its idealized form the problem of response of a 
single mass suspended on a spring, or of a beam on 
two supports, is a pet subject of mathematicians, be- 
cause it leads to solutions of beautiful elegance. These 
idealized systems are well worth studying, for their 
value as background, by every one concerned with 
vibration testing, but they must not be confused with 
the real mechanical problem which unfortunately is 
almost always much more complex. 

The mathematical data are relatively simple because 
they deal either with a single type of motion such as 


The vibrometer which uses the principle of the vibrat- 

ing reed to indicate rates of frequencies from about 

8 to 333 cycles per second. The length of the thin 

steel reed projecting at the top is adjustable and deter- 

mines the natural frequency with which it responds 
to the test vibration. 
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An instrument which measures and records vibrations 
over the range of 10 to 250 cycles per second with 
amplitudes from 0.0001 to 0.166 in. Here it records 


vibrations in a large motor frame. 


the swinging of a pendulum, the vertical bouncing of a 
box on four springs, or with continuous bodies with 
evenly distributed mass and elasticity, such as a uniform 
beam or a column of air. 

The technical problems are complex because many 
types of motion are usually possible: The box on 
springs may bounce vertically, or oscillate about some 
imaginary axis, or move sidewise, or rotate like a screw 
as it moves up and down, to mention only a few pos- 
sible modes of motion. Furthermore, the walls of the 
box may move in and out like the bottom of an oil can, 
and machinery contained in the box may go into shim- 
mies and jives of its own. 

In vibration testing the possibility of all these motions 
must be considered because a certain test may excite 
only a few of the possible motions and fail to test the 
others. For instance, a relay armature may be well 
balanced about its hinge and therefore immune to any 
straight-line motion. This same armature might chat- 
ter if the relay were mounted on a slamming door, be- 
cause there it would be subjected to rotational accelera- 
tions and decelerations. It is therefore important to 
set up the test so that it either duplicates service condi- 
tions or excites all the modes of motion which may 
occur, 

A fact which helps greatly in simplifying our thoughts 
about the complicated wiggles of vibrating machinery 
is the existence of natural modes. Each motion, how- 
ever complicated, can be considered as composed of 
elementary motions in the natural modes; each natural 

(Continued on page 194) 


117 









































You Can Integrate Ready-Made 
Parts into Your Product 





@ Alert designers can save time and effect production savings in advance by 
utilizing the facilities and products of those making pre-fabricated components 


WILLIAM K. WALTHERS 
President, Wm. K. Walthers, Inc. 


ODAY, in manufacturing, the fin- 

ished products of one firm are most 

apt to be the raw material for the 
next. Many items, such as screws, bars, 
and extruded shapes, are in this finished 
part-raw material class. In approaching 
this subject we are more concerned with 
the less standardized and unusual mate- 
rials. By using many of these in the mak- 
ing of other parts, much development 
work can be eliminated and, of course, 
tooling up and other expenses saved. 

Round, square, hexagon and other geo- 
metric shapes have long been used as the 
base material for many screw-machine parts. The dis- 
cussion of these components will not be undertaken 
here. Other sections in the form of angles, channels, 
Z’s, H’s, and the like can be used in endless ways in the 
production of small parts. These sections have served 
as standards, supports and structural members and as 
tracks for sliding parts. Frequently they can be used as 
elements in machines or devices by merely cutting to 
specified lengths and with a few machining operations. 
Round and special tubing shapes have been used in the 
construction of electrical fixtures (arms and extendable 
sections), for posts, bushings and bearings. 

Another type of rolled section known as a molding 
has had considerable application in the form of trim. 
These moldings are now made in an endless number of 
shapes. Some of them are designed to “snap on” and 


Fig. 1—A common piece of door hardware as an illus- 
tration of the use of extruded shapes from which small 
pieces can be cut. 
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others are attached by special hidden fas- 
teners. Special end sections of the same 
contour make possible a pleasing terminal 
Many of these moldings can be formed 
into circular pieces and in this way have 
been used for bezels, rims and housings 
for such electrical items as clocks, loud 
speaker units and instruments. These 
molded sections have found many new 
applications on equipment built during the 
war. 

Special rolled shapes offer other possi- 
bilities for the designer. A very common 
electrical part, namely the commutator 
segment, was perhaps one of the first items to be made 
from a specially rolled copper section. Here a special 
drawn tapered bar is the starting point and the commu- 
tator segments are punched to their finished size. There 
are hundreds of different sections now being made, each 
designed to be a part of a complete commutator of a 
pre-determined diameter and number of segments. 


EXTRUDED SECTIONS 


Extruded parts are rather new and offer some inter- 
esting applications. Extruded shapes are made by 
forcing heated metal billets through a hardened steel 
die of the desired cross section. Because they are 
wrought, these shapes are characterized by their strong, 
homogeneous structure, smooth surfaces and freedom 
from pits and porosity frequently found in sand castings. 
The edges are sharp and clean, making possible the 
accurate execution of original designs. Plastics, too, 
are now available in extruded form. 

The possibilities of extruded shapes in the manufac- 
ture of parts is almost unlimited. The cross sections 
may be of almost any size or shape. One of the earliest 
applications of extruded shapes was in the making of 
small hardware parts, such as butt-hinges, padlocks and 
tumbler-lock parts. An extruded shape is particularly 
useful when making up a part that would be too thick 
to punch from sheet and not economical for forging or 
die-casting. 

When using an extruded part as raw material for a 
manufactured component, the extruded section saves a 
great deal of machine work and frequently also serves 
better than a part made in some other way. The ex- 
truded section is cut to the desired length or sliced and 
each such piece is then further machined. Many small 
gears and pinions are now being economically made by 
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Fig. 2—Sections sawed from extruded shapes, with a 
little additional drilling and tapping, become com- 
ponents of a small key switch. 


using an.extruded section having the required cross 
section and cutting off the pieces as one would slice a 
loaf of bread. Saws as thin as “%o in. are used for this 
slicing operation. By making a special set-up on a 
lathe or screw machine it is possible to provide drilling 
yr other machining operations as part of the cycle in 
making the piece from the extruded rod. 

How three parts of a tumbler-lock are made from 
three extruded sections is shown in Fig. 1. The bar 
stock does not require any finishing to bring it to size, 
each piece being complete and ready for assembly as 
soon as cut from the bar. There is little material lost 
in scrap and much time is saved over fabrication in any 
other way. 

The application of two extruded parts in the manu- 
facture of a telephone key is illustrated in Fig. 2. On 
the “T” shaped member, a slot is milled and-holes are 
drilled and tapped. On the cam piece, only drilling 
ind tapping operations are necessary. The parts are 
then ready for assembly. 

These two diagrams and other examples noted are 
suggestive of the many ways in which extruded sec- 
tions can be used for making many of the parts found 
in electrical equipment., In his own business, which is 
the manufacture of miniature railroad equipment, the 
writer has used this method in producing a miniature 
working coupler and for the hub insert in a miniature 
locomotive driving wheel. Other similar parts are now 
in preparation to be used as fittings and details in our 
product. 

There are many manufacturers that are not aware 
vf the availability of extruded shapes made to their own 
specifications. The cost of extruding dies is relatively 
mall. Before the war, one of the larger brass com- 
yvanies made a charge of from $30.00 to $50.00 for 
naking a special die for new extruded sections. Low 
is it was, this cost was rebated to the customer on the 
iasis of 1¢ a pound for the material purchased. At this 
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low cost many manufacturers will find it economical 
to use extruded sections rather than make dies for 
punching or die casting. If you have any parts with 
a uniform cross-section, you may benefit by having a 
special extruded section made from which these parts 
can be either cut or stamped. 


PLASTIC STOCK MOLDS 


These include molded parts, extrusions and lami- 
nates. More than two thousand molds (from any one 
or more of two hundred plastic molding concerns) are 
now available for the use of the manufacturer who can 
use the parts which these molds produce. In many 
cases these molds are not proprietary but in a few cases 
are restricted to the use of non-competing firms. The 
description of these molded parts is given in a well 
prepared book published by a plastic magazine. The 
book indexes the molds in various classifications and 
lists the molder who controls the mold. It does not, 
however, give prices on the finished part or engineering 
data covering the structure of the part or its material. 
These molds are available to any manufacturer who can 
use them without the cost of making special tools. 

The kind and number of parts mentioned in this cata- 
log are so varied that it is difficult to try to cover them 
fully in the short space available. They include fin- 
ished items such as housings for flash lights, radios, 
clocks, etc., knobs and handles of every size, shape, 
form and color. Bobbins, screw-top covers, gear-shift 
balls, valve handles and wheels are other parts which 
can be used by many manufacturers either as intended 
or as some integrated part in an electrical appliance or 
device. The number of functional and special extruded 
shapes are as many and varied as offered by the metal 
companies. A copy of this catalog will serve as an in- 
teresting handbook for any designer of electrical 
appliances. 

Any of these molds can be used for practically any 


Fig. 3—Examples of extruded shapes, solid and tubu- 
lar, furnished as standard by one of the leading 
brass companies. 
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type of plastic material and in any color. This in- 
cludes various degrees of translucency. Drilling, 
tapping, threading and other machine operations are 
possible on many of these plastic parts in order to fit 
them for specialized uses. 


PERFORATED SHEET METALS 


Perforated metal sheets were probably first used 
as screens for sifting materials into different classi- 
fications. However, the use of these sheets has now 
been extended as a base material for making many 
specialized parts requiring “holes” or open-work. 
Perforated metal is available with almost any shape 
of opening; round, square, square-round, hexagonal, 
rectangular, oval, slotted and tapered. It can be 
furnished from almost any desired thickness and 
made from a great variety of materials, including 
high carbon and stainless steel, bronze, brass, copper, 
nickel, tin, zinc, aluminum, etc. Perforated sheets 
lend themselves to the making of grills, enclosures 
for ventilation where necessary, and also for mount- 
ing boards where the regular spacing of holes can be 
adapted to the assembly of other parts. 

The manufacturers of this perforated material can 
and will lay out the perforations to fit in with the 
product designer’s requirements. Usually the 
punches and dies used for making these perforations 
are so designed .that their spacing can readily be 
changed or perforations eliminated from a desired 
area. By following this method, metal can be pur- 
chased that is perforated in part and from this metal 
any part can be punched, thus eliminating the cost of 
perforations from the manufacturer’s tooling expense. 
This means that simple dies can be frequently used in 
place of compound, or multiple-step, dies. 


PUNCHED AND DRAWN PARTS 


Punched circular sections and drawn “heads” are 
another group of parts available as stock items and 
useful in the manufacture of components. For ex- 
ample, circles can be had from 2% inches in diameter 
up to. 29 inches in diameter (and larger, from some 
concerns), of any gauge of metal from No. 20 to 
1% inch. Allowable tolerances on the punched items 
are usually plus or minus .005. 

Drawn heads are available with outside diameters 
from 6 inches up to 64 inches (and larger, from some 
firms). Flange height on the heads can be from 
1 inch up to 4 inches. These heads may be had with 
a flat top, or shaped in the form of a dome, rounded, 
off-set, or multi-step. For the electrical designer, 
these drawn sections can easily be used for housing 
equipment or to contain a complete assembly. The 
circular section could be used for covers or for 
producing parts which can be readily made from 
a circular section. 

There are many concerns now manufacturing a com- 
plete line of washers. They indicate that they have 
inside and outside hole forming punches and dies that 
can be used in different combinations. These tools are 
arranged so that different styles and sizes can be used 
together either in the form of a composite die or a 
progressive one. In this way special parts can be 
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shaped either with or without integral perforations 
Frequently one of these washer manufacturers has de 
veloped special tools to fit in with other tools he alread, 
has so that the finished product will meet the designer’s 
specifications. Many of the small electrical components 
such as soldering lugs, wire clips, special terminals 
etc., can be produced in this way. The manufacturer 
who has need for a special part not provided by any 
of the usual components may be able to secure this part 





Fig. 4—Eyelets are made in extensive variety 
and carried in stock, ready for the designer to 
chose and specify. 


from one of these washer manufacturers without the 
cost of special tools. 

We would like to indicate a few other sources from 
which pre-fabricated parts may be obtained. First of 
all, there are a group of manufacturers who have de- 
veloped parts under the general term of “Cold Head- 
ing.” This process was originally applied to the manu- 
facture of wood and machine screws in order to save 
the material which would otherwise have to be cut 
away to reduce the diameter of the screw rod from that 
of the head. In cold heading the starting diameter is 
that of the shank of the screw and the head portion is 
then enlarged, or “up-set,” by powerful punching ma- 
chines. Those who follow this method now have avail- 
able the equipment for making up special parts requir- 
ing heads, bosses, or enlarged sections such as spade 
ends, balls or bearing collars. Such a part often finds 
an application in a new device practically without 
change. For example, the collar nail originally made as 
a bearing pin for window shades has been applied as an 
axle for toys, as an interlocking pin for two adjoining 
part sections and as a support for gears and cams. 

The ceramic and glass industries have developed 

(Continued on page 214) 
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AUTOMATIC 
MULTIPLE TAPPING 
MACHINE 


With an automatic cycle of oper- 
ation under electric control, this 
machine is designed for work on 
large aircraft parts. Electrical 
interlocks govern the drilling and 
tapping operations and additional 
safeguards are provided against 
broken taps or undrilled holes. 
Snyder Tool & Engineering Co. 
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VERSATILE 


For application in many diverse jobs, this 3 

watt portable amplifier operates on 110 volts, 
60 cycles, and is provided with two micro 
phone and one phonograph input channels 
Output impedances from 4 to 500 ohms are 
The frequency response is from 
Walker-Jimieson, Inc 


provided. 


50 to 10.000 ecvcles. 
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POLISHING LATHE 


To facilitate polishing and burnishing op 
erations of odd-shaped parts such as oil-can 
bodies, spun shapes and flat stampings 
which cannot be held by chuck or collet, 
this motor-driven polishing lathe may be 
obtained for 1800 or 3600 rpm. and for 
various voltages, 3-phase. The work is held 
by suction which provides for rapid oper- ‘ , 
ation. Crozier Machine Tool Company. : 





INDUCTION HEATER FOR HARDENING AND ANNEALING 


Y< 


For the surface and localized heating of gears, rods and other parts to be annealed, brazed 1% Bs 
or soldered, this 50-kilowatt electronic heater is the largest of its line. It operates on 230 or Saat EAE | 
460 volts, 3 phase, and measures overall 84 inches high. The parts to be heated are placed Bene 20 | 
in the fixture and the start button is then pressed. Automatic controls then regulate pried P35 
the heating and quenching cycles. One side of the cabinet contains an air-cooled transformer be eA | 
to step up power supply voltage for the six rectifier tubes and such accessory items as a con- A 
tactor, tap-changing switch‘and filament transformers. The other side of the cabinet contains 
the high frequency components—a water-cooled oscillator tube and a bank of water-cooled 


capacitors. General Electric Company. 






COMBINATION TABLE 
APPLIANCE 


Combining novelty and efhciency in the utiliza- 
tion of electric heat, this combination hot plate 
and grill or toaster permits utilization of both 
sides of the heating element at the same time. 
The metal enclosure is chromium-plated and has 
plastic handles. Weight, two and _ one-half 
pounds. Calkins Appliance Corporation. 


ROOM VAPORIZER 


To improve the humidity in homes and 
ofhices, this electrical vaporizer holds a 
half gallon of water and begins discharg- 
ing steam from its output nozzle within 
one minute after connection to electric 
supply. Styled in plastic, these units are 
now available in lustrous black and 
aluminum, but postwar models are 
planned in other color combinations. 
The Spartan Company. 


AUTOMATIC NAVIGATOR 


The navigator of the B-29 super-fortress 

relies upon the “air position indicator” 

reading directly in degrees of latitude 

and longitude with a continuous record 

ot mileage and an indication of the cor 

rect compass heading of the plane. From 

these readings and a check of the drift 

meter, which is a separate instrument, 

the position of the plane at any moment 

can be pin-pointed directly upon the map. a, | ee ae 

The instrument is a complex of mechan ce AIR MILEAGE 

ical and electrical arrangements continu- Cae girs 
isly translating speed, direction, time f ‘ OPM a ie 
nd other elements into the indications rs 

of position. It is undoubtedly a consid 

erable aid in achieving the remarkable 

records stacked up by our bombing planes 

in military zones. Eclipse-Pioneer Divi 
sion, Bendix Aviation Corporation 
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Factors to Heed in Specifying 
Pressure-Sensitive Tapes 


* The proper use of these auxiliary materials in magnet- 


coil construction and the choice of a tape to suit specific 
operating conditions are problems discussed on these pages. 


H. L. DRIFTMEYER AND H. W. ORR 


General Electric Company 


into two major classes : those used in the finishing 

industry commonly known as “masking’’ tapes, 
and those tapes used in the electrical industry known 
as “electrical” tapes. The “electrical” tapes are the 
ones discussed in this article. 

A pressure-sensitive tape used in the electrical indus- 
try must be selected for a particular job, since there 
is no one tape that will answer all requirements. Four 
requirements must be analyzed in the selection of a 
tape—is mechanical strength the prime requirement, or 
is it non-corrosive properties, dielectric strength, or 
adhesion? 

Tapes will excel in any one or sometimes two of the 
above properties, but will be lacking in the others. They 
are built on various base materials such as paper, cloth, 
acetate film, combinations of acetate and paper, cellu- 
lose-acetate cloth, and fiberglass cloth. The adhesives 
or masses are likewise formulated to a definite job char- 
acteristic, ranging from very soft. sticky masses to 
those which are much firmer, having very little tack 
and requiring much pressure to bring about adhesion. 


Pp RESSURE-SENSITIVE tapes divide themselves 


Sheet insulation used in the slots of stators and rotors 
of motors and generators may be edged with flatback 
tape to increase its resistance to tearing and shear. 
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H. L. DRIFTMEYER 


H. W. ORR 


Type and treatment of raw materials entering into the 
adhesives make possible this variation. Another vari- 
able that can be used to obtain definite properties is the 
amount of adhesive spread on a given area. The num- 
ber of tapes of different characteristics that can be 
derived from the numerous combinations of backings, 
adhesives, and amounts of adhesive used is readily 
apparent. 

The uses of pressure-sensitive electrical tape are 
many. ‘This article considers its use in magnet-type 
coil construction only, a construction which varies 
widely. Possible uses of the tape in magnet coils are: 
anchoring and holding together of spool body material ; 
anchoring of start and finish wire; holding layer in- 
sulation in place; insulating lead pad and joint; insulat- 
ing edging layer to impart greater tear strength; an- 
choring wrappers, and in some instances serving as the 
entire wrapper. 

The requirement of the coil determines the type of 
tape used. For instance, a coil for direct-current ap- 
plication and making use of fine wire involves a corro- 
sion problem. A coil subject to vibration and impact 
shock must be very strong and operating temperatures 
of coils must always be considered. Atmospheric con- 
ditions to which the coil is subjected are important in 
respect to moisture absorption which affects corrosion 
and dielectric strength. 

A corrosion problem was presented in choosing the 
right tape for the coils of an output transformer for a 
radio to be used in the tropics. A transformer of this 
type runs fairly cool, operating on alternating current 
superimposed on direct current. But it will be sub- 
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AVAILABLE ELECTRICAL PRESSURE-SENSITIVE 
TAPES 


. 


Listed, according to their uses, are some of the avail- 
able Electrical Pressure-Sensitive Tapes obtainable in 
widths from % in. to 1 in. in increments of 4g in.: 


1. For minimum strength and class “A” temperature 
with no noncorrosion requirements: 
(a) Paper-backed, either plain or creped, with syn- 
thetic type of adhesive. (For irregular shapes the 
crepe-paper back should be used.) 


2, For maximum strength and class “A” temperature 


with no noncorrosion requirements: 
(a) Extra strength (thicker) paper back with syn- 
thetic type of adhesive. 


(b) Cotton cloth back with synthetic adhesive. 


3. For moisture-proofness and high dielectric strength: 

(a) Paper back lacquered or coated with synthetic ad- 
hesive. 

(b) Paper and acetate laminated back with synthetic 
adhesive (adhesive being spread on the paper 
side). 


4. For noncorrosive properties 
class “A” temperatures: 

(a) Acetate film back with rubber adhesive or syn- 
thetic adhesive made especially for noncorrosive 
properties. 

(b) Acetate cloth back with rubber adhesive or syn- 
thetic adhesive made especially for noncorrosive 
properties. 

(c) Acetate cloth-acetate film laminated back with rub- 
ber or adhesive made especially for noncorrosive 
properties. 

Fiberglass back (for class “B” and “C” tempera- 
tures) with rubber adhesive or adhesive made 
especially for noncorrosive properties. 


(d-c circuits) and 


(d) 


5. For rotating parts: 

(a) Paper back (class “A” temperatures—pure rub- 
ber adhesive. 

(b) Cotton cloth back (class “B” temperature)—pure 
rubber adhesive. : 

(c) Fiberglass cloth back (class “C” temperature)— 
pure rubber adhesive. 

Note: High speed rotating parts require oxidation of 

the rubber to prevent “throw out.” 


6. For high-temperature applications: 
(a) Fiberglass back with rubber adhesive or synthetic 


especially formulated to withstand elevated tem- 
peratures. 


jected to very high humidities and at night will go 


through the dew point many times. Most likely the 
radio will be used in intermittent service and the 
transformer will pick up a lot of moisture while at rest. 
The moisture combines with impurities to form an 
electrolyte and, when the operating potential is applied, 
a corrosion problem is‘ presented. Electrolytic corro- 
sion may also result from ionization of cellulose in the 
presence of a direct-current potential and moisture. 

Pressure-sensitive tape will be used to hold the start 
wires in place on the coils and will undoubtedly come 
in contact with the bare wire. The coils will operate 
above ground potential, so there will be a potential 
gradient at this point with respect to ground. With 
moisture present there will probably be some plating 
action through formation of an electrolyte and a direct- 
current potential. Ionization may take place if any 
cellulose is present. 

The requirements for this particular coil demand a 
tape that is not ionizable, will not leach out impurities 
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to form electrolytes, or lose its dielectric strength when 
moist. The answer was a cellulose acetate-backed tape 
with pure-rubber adhesive. Acetate is not ionizable, 
and will not lose its dielectric strength when moist. 
The pure-rubber adhesive can be manufactured to a 
neutral pH, and neither the backing nor the adhesive 
will leach out impurities. 

Coils or component parts of coils requiring strength 
should make use of fabric-backed tapes. That would 
be the choice, for example, for a heavily constructed 
relay coil which operates many times per hour. In this 


In this sequence of operations the lead wires 


case strength would be a primary requisite of the tape. 
It would have to hold wrappers and strap down leads. 
Moreover, it would be subjected to considerable shock 
and vibration, and would have to stand those condi- 
tions without loosening. If corrosion is also a problem. 
acetate cloth or bleached and purified cotton-backed tape 
should be used. Acetate is also used where high di- 
electric is required. 

For coils and apparatus which operate in high am- 
bient temperatures or with a high temperature rise, a 
glass-backed pressure-sensitive tape is usually required. 
Adhesive formulation is also an all-important considera- 
tion here. The hard, firm type of adhesive will prevent 
or minimize slip due to softening at elevated tempera- 
tures. In the case of revolving apparatus, the adhesive 
may soften sufficiently to “throw out” if high tempera- 
ture rise is encountered. But this possibility can be 
minimized by prebaking the assembly before treatment, 
thereby oxidizing the adhesive. Adhesive spread is 
another factor to consider in applications of this kind. 
Often the pressure-sensitive tape is used only to hold 
the component insulation parts in place until a layer 
of wire is would around them. In this case, the mini- 
mum adhesive would be required, and the amount of 
prebaking needed to oxidize it would obviously be re- 
duced. Coils operating on alternating current and in 
class A temperature ranges and which are not required 
to stand excessive shock and vibration usually employ 
paper-backed pressure-sensitive tape. 

It should be pointed out here that in many cases a 
combination of requirements will call for a special 
formulation of both base and adhesive. In the case of 
apparatus requiring corrosion resistance plus strength 
and high dielectric, a combination of acetate and paper 
base may be advantageous. This is commonly known 
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as acetate-fiber pressure-sensitive tape. 

Another factor that must be taken into consideration 
is the varnish treatment the apparatus receives and the 
curing temperatures. This factor often affects the ad- 


hesive to a point where its tack is lost and the tape - 


does not do the job required. Spring and stiffness must 
be carefully considered in this requirement. 

All these various requirements can be taken care of 
either to complete satisfaction or to a high degree of 
satisfaction by selection of proper backings and formu- 
lation of adhesives. 


ception of acetate films, other backings including fiber- 
glass receive some kind of sizing treatment either to 
lay the nap or prevent weave shift during application 
of adhesives. 

Backings are used in various thicknesses, the thick- 
ness being determined by the tensile strength desired, 
space available for the tape, stiffness desired (there are 
occasions when extreme stiffness is necessary), and 
total dielectric strength requirements. Other require- 


ments may necessitate plying two types of backings to- 
gether, such as acetate cloth and acetate film. 


This is 





of a paper-section coil are attached and protected with a crepe pressure-sensitive electrical tape. 


In considering backings, paper is probably the most 
common. The most widely used paper is rope because 
of its long fibers, its flexibility, and high tear strength 
in cross-machine direction. It is often necessary that 
paper pressure-sensitive tapes be used around intricate 
and irregular shapes. To facilitate this, the paper is 
creped, which provides up to 40 per cent stretch after 
the adhesive is applied. One of the problems en- 
countered in pressure-sensitive tape is that of adhesive 
transfer, that is, the adhesive sticking to the back of 
the tape. To overcome this, the paper must be treated, 
a process which usually stiffens the paper slightly. 
Therefore, it is important that an extremely flexible 
stock be used to start with. 

The treatment usually employed is a thin solution of 
shellac. Other treatments such as light glycerine solu- 
tion are sometimes used to toughen the paper. It 
might be pointed out that pressure-sensitive adhesives 
do not stick tightly or permanently, but this is not 
always true, as will be discussed later. With the ex- 


‘unified pressure to the backing to which it 

adhesive?” is is applied and _ cohesion 
inter se than adhesion to 
tne surface to which it is 
temporarily applied, to 


“By a 
sensitive 


meant “a coating which is 
normally adhesive by pres- 
sure as in applying a tape 
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to a body material in 
which adhesion is effected 
without the necessity of 
energizing the adhesive by 
a moistening agent, and 
which has greater adhesion 


permit its use for the pur- 
poses herein outlined, with- 
out substantial breaking, 
separation or lamination.” 
—WU. S. Patent No. 1,760,- 
820, issued May 27, 1930. 





done where the moisture proofness of acetate is re- 
quired and additional strength is needed and corrosion 
is a factor. 

Paper and acetate are plied together to produce a 
backing of high dielectric strength. Cotton cloth often- 
times receives a bleaching and purifying treatment to 
render it less corrosive in direct-current potentials. 
This treatment removes most of the natural sugars, 
starches, and waxes which are ionizable and produce 
corrosion. Pressure-sensitive tapes with this backing 
are used in coils which require higher heats in treating 
processes than acetates will stand but whose operating 
temperatures do not warrant fiberglass. All types of 
backings are often varnish- or lacquer-coated to pro- 
duce moisture-proof pressure-sensitive tapes for use 
as wrappers on coils and moisture barriers to ground. 

Adhesives or mass on pressure-sensitive tapes play 
an important part. All first-quality electrical tapes 
make use of virgin para rubber as a base. This rubber 
is capable of many formulations to produce a non-drying 
mass. The most common of these is an emulsion in- 
corporating a non-drying oil to prevent drying. Vul- 
canizing agents are entirely absent. These masses can 
vary widely in degree of tack and flow points under 
temperature. Manufacturers of pressure-sensitive tapes 
very jealously guard their particular formulations. 
Since the present conflict, rubber has been restricted 
for many uses, including some applications in pressure- 
sensitive electrical tapes. This has created an extensive 
research program for new adhesives. Reclaimed rubber 
has entered into adhesives in the pressure-sensitive 
tape field in large quantities, but is not satisfactory 
from a corrosion or strength angle in electrical tapes. 
Much work has been done and.is being done with 


(Continued on page 212) 
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Needs Influence Design 
of Hathaway Oscillograph 


® The designer’s art is exemplified in this compact instrument in which 
many complex and sensitive elements combine their functions to make 
the assembly a useful portable tool for development and research engineers. 


to record electrical quantities which are subject 

to rapid variation. Inasmuch as electrical quan- 
tities are apt to vary rapidly, the need for an oscillo- 
graph was recognized many years ago when electrical 
engineering was in its infancy. Blondel in France and 
Duddell in England invented and perfected the first 
practical oscillograph as long ago as 1890. 

The oscillograph was developed to aid in the study 
of electric transients and to provide accurate records 
of the manner in which these electrical quantities 
would vary with time. Without the oscillograph, our 
knowledge of electrical engineering could never have 
reached its present stage and many of our modern 
machines which depend upon electricity in some way 
or other might never have been produced. 

Although developed originally for the solution of 
electrical problems, the oscillograph has been found a 
necessity in other fields in which the primary variable 
may not be electrical. In these other applications, the 
primary variable which is the subject of study is made 
to control the magnitude of an electric current which 
in turn is made to operate the oscillograph. While the 
oscillograph is still an electrical recording instrument, 
it is used primarily to measure and can be calibrated in 
terms of some other variable, such as travel of a 
mechanical member, displacement, velocity, accelera- 


A N OSCILLOGRAPH is an instrument designed 
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tion, temperature, pressure, flow, etc. Because of the 
fact that almost any physical quantity can be made to 
control or vary an electric current, the electrical oscil- 
lograph can be used for recording almost any varying 
physical quantity. 

An important recent application of the oscillograph 
is the recording of strain and vibration in mechanical 
members. The determination of strain in complex mod- 
ern high-speed machines is of great importance because 
it is often difficult or impossible to do so by calculation. 
In many instances, strain introduced by vibration may 
be many times greater than the strain produced by the 
primary load and experimental strain analysis with 
strain gages and oscillographs is the only means of 
solution. The measurement of dynamic strain under 
actual operating conditions has been of great impor- 
tance in the rapid development of aircraft. 

The oscillograph was originally a laboratory instru- 
ment and the only requirement was that it be capable 
under proper manipulation of producing accurate rec- 
ords. Neither compactness and portability, nor con- 
venience of operation were important. Modern appli- 
cations, such as aircraft-strain recording, require in 
addition to fidelity of recording such features as com- 
pactness and portability, convenient operation, and in- 
sensitivity to effects of external vibration. 

The oscillograph. must be a portable measuring in- 


ELECTRICAL MANUFACTURING 











strument rather than a complex piece of laboratory ap- 
paratus. The instrument illustrated and described here 
has been designed to meet these modern requirements. 


ENGINEERING SPECIFICATIONS 


This oscillograph is either a 10-element or a 12-ele- 
ment device, mounted in a strong thin-walled cast- 
aluminum case, and provided with a carrying strap. 
A removable record magazine is mounted on one end 
and the overall external dimensions, including the 
magazine, are 18 by 9 by 8 inches high. It is provided 
with a timing system, automatic record-length control, 
record-numbering device, an internal governor-con- 
trolled motor, change gears covering a wide range of 
record speed, a thermostatically-controlled heater, an 
automatic lamp-brilliancy control, an external viewing 
screen, and either 10 or 12 independent galvanometer 
elements. 

The need for a complete portable oscillograph for use 
in fighter aircraft presented the stimulus that was_re- 
sponsible for the design of this instrumert. A photo- 
graph is shown in Fig. 1. 

The galvanometer may be considered as the heart of 
the oscillograph as it is the electrical measuring device 
that rotates a small mirror through an angle propor- 
tional to the current flowing through it. Light reflected 
from the mirror is condensed on a moving sensitized 
paper or film to provide the record. Two types of 
galvanometers are available for use in the S-12 oscil- 
lograph. One type will be referred to as the bifilar 
type and the other as the moving-coil type. 

The bifilar-type galvanometer, represented by the 
Hathaway type OA-2, is shown in Fig. 2 (left). This 
galvanometer is a self-contained unit, compléte with 
its Own permanent magnet and universal mounting. 
The bifilar galvanometer has a moving element 
which consists of a single loop of fine metallic rib- 
bon stretched tightly between the poles of a power- 
ful permanent magnet. The current to be measured 
is passed downward through one side of the loop 
and upward through the other. Since the loop is in 
a magnetic field, forces are produced which move one 


side in one direction at right-angles to the field and the 
other side in the opposite direction. Rotation is thus 
imparted to a small mirror cemented to the center of 
the loop. A cross-section of the loop and mirror is 
shown in Fig. 2 (right). 

The suspension strip used to form the loop may vary 
from a cross-section of 0.00025 x 0.0002 to 0.0005 
x 0.0075, depending on the characteristics desired. 
The fine strip is used for high-sensitivity and relatively 
low-frequency response, while the large strip is used for 
high-frequency response and relatively low sensitivity. 
The mirror size can also be varied to achieve the de- 
sired characteristics from an area of 0.045 x 0.090 to 
an area of 0.015 x 0.030. The characterjstics of the 
galvanometer can be further modified by altering the 
length of the loop and the tension applied. By manip- 
ulation of all these variables, undamped natural fre- 
quencies can be produced of any value desired from 
200 to 10,000 cycles per second.” Sensitivities are, of 
course, high for low-frequency galvanometers and re- 
latively low for high-frequency galvanometers, varying 
from a maximum of 50 mm/ma at 1 meter to 0.1 
mm/ma at 1 meter. Damping of the bifilar galvanometer 
is obtained by immersing the loop in damping fluid. 

The type OA-2 bifilar galvanometer is only 5%” 
wide and is provided with its own individual perma- 
nent magnet and universal mounting. The entire mov- 
ing-element assembly is mounted on a plate, removable 
for restringing as shown in Fig. 2 (center). The en- 
tire cell-box cavity is filled with damping fluid, and a 
small synthetic diaphragm is provided to permit expan- 
sions and contraction of the damping fluid with tem- 
perature changes. The suspension strip and damping 
fluid are hermetically sealed within the cell box so that 
the galvanometer may be operated in any position. 

Because of the fact the moving element is very small 
and that it is easy to obtain a correct inertia or “im- 
pedance” match between the driver and driver elements 
or between the strip and the mirror, the bifilar gal- 
vanometer has never been equalled for high-frequency 
response, with high sensitivity, and for freedom from 
the effects of external vibration. 

A twelve-element coil-type galvanometer is shown 


Fig. 2 (left)—The bifilar-type galvuanometer, Hathaway type OA-2, 5-inch wide. (right) Diagrammatic cross- 
section of the bifilar galvanometer. Current passes down the suspension strip on one side and up on the other. 
Much enlarged. 


(center) The moving element, the heart of the bifilar galuanometer, showing the tiny mirror 


mounted on the two fine current-carrying strips or wires. 
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in Fig. 3 (left), and one of the elements removed from 
the assembly is shown in Fig. 3 (right). The moving 
element in this galvanometer. is a small coil about 
¥4-inch long by 44-inch wide, suspended by taut sus- 
pension strips on each end. 

Twelve elements are assembled into a single magnet 
structure with one permanent magnet to supply flux 
to all of the elements. Each element is adjustable in- 
dividually to position the reflected light spot. A screw 
on the back of the galvanometer rotates the element 
about a horizontal axis to move the spot upward and 
downward, and the top suspension support can be 
turned to move the spot to the right or left. Damping 
of the moving element can be provided by a shunt re- 
sistance or by the use of a damping fluid. If oil damp- 
ing is desired, the cap housing the lower suspension 
strip can be filled with the fluid and screwed into place. 

The coil-type galvanometer is useful when high sen- 
sitivity at low frequency response is required. This 
type can be strung up to about 1000 cycles, if desired, 
although its field is the frequency range from 200 
down to perhaps 40 cycles per second. For frequen- 
cies above 200, the bifilar galvanometer is preferred, 
because of its much greater sensitivity at correspond- 
ing frequencies. 

The optical system of the type S-12 oscillograph 
consists of a single light source, two achromatic con- 
densing lenses, and a group of mirrors and apertures 
to direct a beam of light onto each galvanometer mir- 


16, it is advisable to apply an over-voltage to the lamy 
The application of over-voltage is taken care of automat 
ically to insure that the over-voltage will be applied onl) 
while actual recording is taking place. The amount o! 
over-voltage is adjustable and is indicated by a volt- 
meter on the top panel. 

The record holder is attached to the end of the case a: 
shown in Fig. 1. This unit consists of a light aluminun 
housing which contains a spool of unused paper or 
film and a receiving spool on which the chart is wound 
as it is used. The record holder may be removed fron 
the oscillograph when it is desired to remove the ex- 
posed record for development. Loading and unload 
ing may be done in daylight. 

The chart is driven from the supply spool to the re- 
ceiving spool by passing it between a pair of rubber- 
faced rollers which are gear-driven by the motor 
mounted in the oscillograph case. A 100-foot roll of 
chart may be loaded into the record holder and driven 
at constant ‘speed onto the receiving spool, at any of 
the available speeds desired. Normal chart width is 6 
inches, although it is possible to use narrower chart 
if desired. The chart speed desired may be selected 
by convenient change gears accessible through a hinged 
cover on the side of the case. Nine speeds can be se- 
lected between 1% and 48 inches per second. 

The number of feet of record taken is indicated at 
all times by a counter on the top panel. This counter 
is advanced one digit for each foot of record. The 
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Fig. 3 (left) —Twelve-element coil-type galvanometer which may be used in the S-12 instead of the bifilar 


type. 


ror. Reflected light from the galvanometer mirrors is 
condensed onto the record by a cylindrical lens mounted 
close to the record. Light for all channels is obtained 
from a single standard automobile headlight lamp. 
The optical stage removed from the oscillograph is 
shown in Fig. 4, with lamp, lenses, mirrors and aper- 
tures all assembled in a single plate as a unit. The 
lamp will supply sufficient light at normal brilliancy 
for good recording on sensitized paper up to a paper 
speed of about 20 inches per second. For speeds above 
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(right) An element removed from the case shown at left. 


chart is driven by a governor-controlled motor that 
will accurately hold the chart speed at the selected 
value from one end of the chart to the other. 

Time is one of the important quantities that must 
usually be determined from an oscillograph record. Not 
only must time intervals be accurately measured, but 
simultaneous values of the various quantities and phase- 
angles between them must be capable of measurement 
from the record with high accuracy. To provide for 

(Continued on page 204) 
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When Electrical Properties 
Are A Plasties “Must” 


# Some well-known plastics have electrical characteristics that should be 
familiar to designers and engineers in need of substitutes for fast-dis- 
appearing natural rubber, with which the author compares these materials. 


STANLEY T. DINGMAN 


for increased electric wire and cable production, 
despite an ever-increasing lack of the once well- 
known and accepted materials, engineers have brought 
forth new and, in many instances, better insulating 
compounds, conjuring them up from the test-tubes and 
retorts of the plastics laboratories. Natural rubber, 
ynce unopposed as the leading wire coating: compound 
for many applications, may well find itself relegated to 
some secondary position. Among the more recent ad- 
ditions to the list of suitable substitute materials are 
the butadiene copolymers, polystyrene, cellulose esters, 
polyvinyl plastics, chloroprene, and polysulfide rubbers. 
Already in actual use, these chemical compounds 
have demonstrated several characteristics that recom- 
mend them to designers of electrical appliances and 
equipment. No one of them, of course, is the perfect 
wire coating for every electrical application, and the 
same care and thought that went into the selection of 
der materials must be exercised in determining which 
f these will best meet the individual requirements. 
Of course, many of these compounds are not, strictly 
speaking, new. But the need for replacement mate- 
rials has led to a more complete evaluation and under- 
standing of their electrical properties. And as their 
fitness for this use was demonstrated, suppliers under- 
took the tasks of making them more readily available, 
both in regard to quantity and price, to the wire- 
‘oating industry. 


A CCEPTING the challenge of wartime demands 


POLYSTYRENE 


Polystyrene, a transparent thermoplastic, has a par- 
ticular adaptation for the high-voltage and _ high-fre- 
quency cables utilized in television work. By a special 
forming process, this material is worked into a flexible 
helical wrap for the inner conductor of concentric 
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cables. It is especially useful for this purpose because 
its excellent electrical properties insure the elimination 
of short surface or volume leakage paths and a negligi- 
ble amount of dielectric exists in the electrical field. 

While normally the elongation and impact strength 
of this plastic are rather low, these factors are improved 
by the stretching and forming which the polymer under- 
goes during the making of the helical wrap. In its 
usual solid form, polystyrene has an elongation of but 
one per cerit before tensile break. When formed into 
a cable wrapping, this material exhibits an elongation 
several times greater. 

More important, perhaps, than its physical proper- 
ties are its excellent electrical characteristics. For 
instance, its dielectric strength of 5,500 volts per mil 
approaches that of the best mica, and it is capable of 
maintaining a good dielectric strength even under ad- 
verse conditions. After a 48-hour immersion in water, 
samples subjected to 60-cycle alternating current, in- 
creasing at the rate of 2,500 volts per second, showed 
but slight change in the dielectric strength. 

As is intimated by the above water absorption of 
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polystyrene is remarkably low when compared to most 
other plastic materials. It is so low, in fact, that it 
usually is calculated as zero for the standard ASTM 
test in which the sample remains for 48 hours in water 
a23 C. 

That polystyrene is well suited for wrapping the 
ultra-high frequency cables required for television and 
similar applications is indicated by comparisons of its 
dielectric constants and loss factors over a wide range 
of frequencies. An increase in frequency from 60 
cycles per second to 20,000,000. increases the dielectric 
constant only from 2.55 to 2.60, and the difference in 
loss factor is negligible, ranging from 0.0004 to 0.0007. 

Even for much higher frequencies, the electrical prop- 
erties of polystyrene show but little variation; the 
power factor, for instance, at wave lengths of 60 to 
150 cm, being but 0.04 per cent and this is but little 
affected by increased voltages, regardless of the fre- 
quency of the current. 


This same stability of the power factor is demon-’* 


strated under elevated temperatures, also, as shown by 
the following data obtained with samples subjected to 
about 50 volts per mil at 60 cycles: 


Power factor 
(per cent) 


0.035 


Dielectric constant 





0.09 


This demonstrated ability to maintain low losses, 
although the temperature approaches that at which the 
polystyrene begins to revert to its plastic form, makes 
this product especially desirable for high-voltage ap- 
plications. 

In addition to the qualities already mentioned, poly- 
styrene possesses excellent surface arc-resistance which 
fits it particularly well to television applications and sur- 
face and volume resistivity. The volume resistivity is 
known to be greater than 10 ohm-cm, a value approach- 
ing that of fused quartz. And the surface resistivity of 
more than 10 ohm is equal to that of ceresin. Due to 
the fact that polystyrene naturally repels water, this 
polymer has increased surface arc-resistance, tending 


Voltage breakdown of vinyl chloride-acetate, one of the 
plastic materials discussed in the accompanying article. 
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to prevent surface breakdown unless, of course, wat + 
is present in comparatively large quantities. Und ; 
the standard ASTM test in which an intermittent a 
is played across its surface, this material has a rati 
of 240 seconds before breakdown. 


POLYVINYL COMPOUNDS 


Polyvinyl compounds, like polystyrene, are thermo- 
setting plastics, but here their similarities as electrical 
insulation materials ends, for while polystyrene is 
chiefly of value for ultra-high frequency and_high- 
voltage applications, the polyvinyls are restricted to 
low-voltage uses. This is especially true of the poly- 
vinyl chlorides which, although they have a good break- 
down strength, usually possess high dielectric constants 
and high power factors coupled with low insulation re- 
sistance, and thus should be used only on low-voltage 
cables. 

Plasticized copolymers of vinyl acetate and viny! 





Some of the components of insulated wires and 

cables, fanned out for examination, are plastics 

or plastic products, in some cases replacing war- 
denied insulations previously used. 


chloride, when properly compounded, exhibit electrical 
properties similar to those of natural rubber. Con- 
sequently -they have a wider range of usefulness than 
the polyvinyl chlorides. But all vinyl compounds have 
temperature limitations, showing rapid rise in eléctrical 
losses at increased temperatures, and rendering them 
inferior to natural rubber for anything but normal tem- 
perature service. In addition to suffering a loss in 
electrical properties, these vinyl plastics lose some of 
their excellent physical properties at elevated tempera- 
tures. For instance, at 125 F (50 C) they have enough 
plastic flow to be measured when subjected to pressure. 
At low temperatures they become hard and brittle but 
by careful compounding with the proper plasticizers, 
compounds which remain flexible at —20 C can be 
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Dielectric properties of one kind of vinyl insulation 
at 1000 cps over a range of temperature. 





produced. Within this temperature range, there are 
many applications for which the polyvinyl compounds 
are well suited. 

As wire coatings these compounds have the advan- 
tage of being resistant to most oils and solvents as- well 
as to water, acids, alkalies, sunlight, and weathering. 
\Ithough they have less elongation than rubber, when 
they are properly plasticized they have a tensile strength 
approaching that of rubber. Because of their strength 
ind resistance to the many substances which often at- 
tack and shorten the life of electrical cables, these 
plastics can be used as protective jackets for conven- 
tional cables or alone as an insulating material. They 
‘an be applied in much the same manner as natural 
rubber coatings, and as they need no additional pro- 
tection from the elements, they permit a lighter, smaller, 
and more simple cable construction that is well-suited 
for portable equipment where space and weight must 
be kept at a minimum. Also, because of the ease with 
which they may be compounded and their acceptable 
electrical properties for ceftain types of work, the vinyl 
compounds are finding increased use as the bases for 
many wiring coating lacquers and enamels. 

Loss of natural rubber-producing areas at the outset 
of the Asiatic war left this country dependent upon 
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limited stocks of crude rubber at a time when the de- 
mand for rubber products reached its highest point. 
And although the need for replacement materials for 
manufacturing automobile tires stimulated the develop- 
ment of domestic rubberlike compounds, the cable in- 
dustry was equally interested for it too had required 
large amounts of rubber for insulating materials. 1m- 
portant among the synthetic rubberlike compounds are 
the butadiene copolymers which are more widely known 
as Buna S, GR-S, and Buna N. Having many char- 
acteristics paralleling those of rubber, the butadienes 
already have become fairly well established as wire and 
cable coatings. 

Buna S compounds, while having a superficial re- 
semblance to natural rubber, may differ considerably in 
physical properties and electrical characteristics. The 
per cent of elongation before break for Buna S com- 
pares favorably with that of natural rubber and the 
stress at 200 per cent elongation likewise is similar, 
but, the tensile strength of natural rubber runs about 
twice that of most Buna S compositions. GR-S elas- 
tomers, some of the more recent butadiene compounds, 
exhibit physical properties comparable to those of 
Buna S. 

It is difficult to make any specific comparisons be- 
tween the electrical characteristics of butadienes and 
those of natural rubber. But some idea of the com- 
parative values of these synthetics can be gleaned from 
tests performed with typical vulcanized formulations: 












Dielectric | Power factor| Specific resistivity 
Product constant (per cent) (ohm.-cm.) 
3.84 X 1014 


Buna S 2.78 
4.58 X 1018 
1 1018 


Unvulcanized compounds compared with unvulcan- 
ized rubber compounds show somewhat similar results, 
and thus it can be said that the dielectric constants and 
power factors of butadiene elastomers are of the same 
general order of those of natural-rubber compounds, 
while the resistivity runs one to two orders lower. 
These properties, coupled with a resistance to air-aging 
superior to that of natural rubber, give the butadiene 
compounds a specific adaptability for insulating low- 
capacitance wire and cable. 


NEOPRENE 


Neoprene, another of the synthetic rubberlike com- 
pounds, is finding extensive use as a cable sheathing 
because of its physical and electrical properties which 
fit it for certain applications in low-voltage service. 
Actually neoprene, as an insulating material, is less 
efficient than natural rubber but it is thoroughly ade- 
quate for many present-day applications. Dielectric 
constants of typical neoprene samples are much higher, 
ranging from 7.2 to 8.2 as against 2.7 for rubber. The 
specific resistivities are of four to five orders lower 
than that of natural rubber but uniquely, the dielectric 
strengths of 720 to 860 volts per mil compare quite 
favorably with that of rubber. 

Despite these differences, neoprene continues to be 
(Continued on page 218) 
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ad A summary of current news release 
a from government bureaus, affect. 
ing the interests of the readers o 


Radio Tubes 

In view of the continued shortage of radio receiving 
tubes, every effort is being made to get all existing 
tubes into service and obtain the maximum volume of 
new tube production according to WPB Radio and 
Radar Division officials. To this end, WPB with the 
cooperation of other bureaus of the Government, is 
seeing to it that information as to surplus radio re- 
ceiving tubes is made available to the manufacturers 
and distributors, so that any actual surplus supplies 
may reach dealers and service men for civilian supply. 
There is no immediate prospect, however, it was pointed 
out, that the civilian tube supply situation will impyove 
materially. Rather, it is expected to remain about the 
same as in late 1944, approximately one and a half 
million tubes a month. Regarding the availability of 
tubes and electronic equipment following the end of the 
European War, it was said that although certain mili- 
tary requirements may fall off, much of the electronic 
equipment used in Europe would either have to be 
tropicalized—made moisture and fungus proof—or re- 
placed by new equipment for use in the Pacific theater. 
In either event, a continued burden will remain upon 
the manufacturers of military equipment. 


Tungsten 


Continuing tight supply of tungsten for the manu- 
facture of incandescent and fluorescent lamps was re- 
ported by War Production Board officials at a recent 
meeting of the Incandescent and -Fluorescent Lamp 
Manufacturers Industry Advisory Committee. WPB 
officials emphasized, however, that production of lamps 
is being maintained at a high level and is expected to 
be sufficient to meet civilian requirements, despite re- 
ductions in the supply of materials available to manu- 
facturers. Total amount of tungsten allotted to lamp 
manufacturers for use in April, 1945, is about five per 
cent less than that allotted for use in March, WPB 
officials reported. 


Machine Tools 


Machine tools may continue to be a bottleneck in 
some of the critical programs. The machine tool back- 
log on December 31 included $200,000,000 of rated 
orders, plus some $60,000,000 of unrated orders. To 
this will be added some $300,000,000 of tools for ex- 
pansion of production in military programs in 1945, if 
present forecasts materialize. This would more than 
absorb the total production of the industry for the en- 
tire year at the recent $35,000,000-$40,000,000 monthly 
production rate, with no room for new direct or in- 
direct military programs. A good part of these tools 
will be needed early in the year, hence the production 
rate will have to be raised well above recent levels if 
the tools are to be shipped on time. 

The tools program for heavy artillery ammunition is 
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now more than a month behind schedules. From Octo- 
ber 1 to the end of January, 2,345 tools had been 
shipped, but the schedule called for shipments of 2,357 
by the end of December and 2,827 by the end of Janu- 
ary. However, shipments on perhaps 100 of the tools 
will stretch out as late as May and it is possible that 
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ome of these delayed deliveries will create bottlenecks 
n heavy ammunition production lines. To this pro- 
gram has since been added the December 1 program 
for tools for mortar and medium artillery ammunition 
ind fuses. This program may amount to double the 
October heavy ammunition tools program. Thus far, 
it includes pooled orders for 2,767 units, of which 2,372 
have already been scheduled by 45 manufacturers. In 
addition, individual orders that have been or will be 
placed by shell manufacturers may reach close to 3,000 
more tools. The pooled orders alone are approaching 
$50,000,000, or about six weeks’ production. 


Cooking and Food Warming Equipment 


Total production of 96,192 units of commercial cook- 
ing and food warming equipment during 1944 was a 
fraction of one per cent higher than base period (1941) 
production, members of the Commercial Cooking and 
Food Warming Equipment Industry Advisory Com- 
mittee were told at a recent meeting with War Pro- 
duction Board Officials. The following production fig- 
ures for 1944 were made known to committee members 
(Fourth quarter figures have been estimated) : 


Product Units © 
DOSE fii we ae 
NE sc FS kad she wea 8,841 
ED i Do as Koad ve Sneed 1,282 
NT 846 +460 hak be aeeed 3,681 
CU NE ss. caw mena de ewan 2,693 
Men EAE kkk cada n becds 75 
BN i at a ae cg ke Be a 16,800 
NE I i a dew ith kee Oe We 3,518 
Steam Jacketed Kettles ........ 19,345 
Vegetable Steamers ........... 2,962 
ne 625 
I ae Sool! Sa ane ears 5 931 
Grills and Griddles ........... 2,029 


From 50 to 60 per cent of production of this equip- 
ment still goes to the armed forces, WPB officials ex- 
plained. This represents a marked improvement over 
other periods when civilian institutions were unable to 
obtain repair parts and were receiving less than 3 per 
cent of the output. Civilian requirements still exceed 
the supply of equipment available, however. It will be 
impossible at present to relax restrictions on the use of 
stainless steel for commercial cooking and food warm- 
ing equipment. Appeals for the use of stainless steel 
will now be given consideration only in the event that 
the material can be obtained from idle and excess in- 
ventory. In a discussion of distribution of commercial 
cooking equipment, committee members believed that 
it would not be necessary to restore the application 
system eliminated in September 1944, Manufacturers 
seem to be doing a fair job of allocating their produc- 
tion since no users have complained about not receiv- 
ing equipment, officials said. One committee member 
pointed out, however, that it should be emphasized 
that manufacturers are not to fill orders for dealers 
until they have filled all other orders. 

The civilian quota of 18 per cent of 1941 production 
permitted by commercial cooking equipment order 
L-182 is for the industry as a whole and not necessarily 
for each individual manufacturer, officials of WPB’s 
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Plumbing and Heating Division explained. To obtain 
the maximum amount of production WPB may assign 
smaller quotas to producers who are busy with war work 
and would not be able to produce a full 18 per cent 
for civilian use. Increases can then be given to those 
who have unexpected cutbacks in war contracts. Mem- 
bers of the industry are urged to confine their requests 
to minimum amounts and return surplus quotas before 
the end of a quarter so they can be reassigned to other 
producers who are in a position to produce for civilians. 
Component parts such as valves, malleable castings, oil 
burners and thermostats are still scarce, but manufac- 
turers have adjusted their operations to existing con- 
ditions by advance placement of orders, the use of 
substitutes and development of new sources of supply. 
Committee members said. 


Ranges 

Assignment of final authorizations for the produc- 
tion of domestic electric ranges in the first and second 
quarters of 1945 to three additional manufacturers was 
recently announced by War Production Board officials. 
The manufacturers and their authorizations are: 


1st 2nd 
Quarter Quarter 


Gibson Refrigerator Co., Green- 
Wee Pd Soa veda dees i's 


Norge Division, Borg-Warner 
Corp., Effingham, IIl........ 
Roberts & Mander, Hatboro, Pa. 


1,350 
2,000 


2,000 
4,000 





Authorized production of domestic electric ranges in 
the first and second quarters, including these 14,350 
ranges and the 7,500 previously authorized for produc- 
tion by the Malleable Iron Range Co., Beaver Dam, 
Wis., now totals 21,850, WPB officials said. Except 
for 1,500 three-burner ranges to be made by the Mal- 
leable Iron Range Co., in the first and second quarters, 
all these ranges will be four-burner types. A 27 per 
cent reduction in the total amount of carbon steel avail- 
able for allotment to range manufacturers by the Con- 
sumers Durable Goods Division in the second quarter, 
as compared with the first quarter of 1945, was an- 
nounced by WPB representatives. They pointed out, 
however, that the steel available is expected to be suf- 
ficient to make as many ranges as can be made with 
the manpower estimated to be available in the second 
quarter. Furthermore, if necessary, WPB could stretch 
the steel supply by authorizing fewer four-burner ranges 
and more three-burner ranges. Between 75 and 80 
pounds less steel is required to make a three-burner 
range as compared with a four-burner range. 

Increased delay in delivery of materials and com- 
ponents was reported by manufacturers. It was rec- 
ommended that WPB establish the 1946 electric range 
production program at least six months in advance, to 
enable industry members to place orders for materials 
and components and obtain delivery as needed. 

The amount of resistance wire requested by manu- 
facturers for the production of range heating units for 
replacement purpose is far in excess of the amount 


135 





available for allotment, WPB officials reported. They 
requested the cooperation of the committee in dis- 
couraging replacement of units for purposes of modern- 
ization, so that enough units will be available to replace 
those which are out of service. 


Carbon Steel 


Stepped-up demands for war production have neces- 
sitated a 2314 per cent cut in the total amount of car- 
bon steel available for allotment by the Consumers 
Durable Goods Division of the War Production Board 
to manufacturers of approximately 60 classes of durable 
goods for use in the second quarter as compared with 
the first quarter of 1945. The total amount of copper 
available for second-quarter allotments by the division 
has been reduced by about 10 per cent. 

These cuts will be absorbed to varying degrees by the 
affected industries. Allotments to manufacturers of 
dry cell batteries, photographic equipment, marine fans 
and other items needed in quantity by the armed forces 
will be cut slightly, if at all. Allotments to manufac- 
turers of items used solely or mainly by civilians, such 
as electric irons, electric ranges, bicycles, bedding and 
ice refrigerators, will be cut by correspondingly higher 
percentages. The amount of material available for 
manufacturers of irons, ranges and other items is less 
than the amount estimated by the Consumers Durable 
Goods Division as being needed to meet previously 
approved second-quarter production programs. Manu- 
facturers of some types of durable goods therefore may 
not be able. to complete authorized programs. 


Commercial Dishwashing Machines 


Production of commercial dishwashing machines 
during 1944 totaled approximately 6,930, members of 
the Commercial Dishwashing Machines Industry Ad- 
visory Committee were informed at a recent meeting 
with War Production Board officials. Of the 6,930 
machines, approximately 3,102 were for civilian use. 
WPB officials told the committee. The following are 
production figures by quarters (Fourth-quarter figures 
are estimated): 


Total Number for 
Period Production Civilian Use 


First quarter J 744 
Second quarter 669 


Third quarter 9% 889 
Fourth quarter j 800 


3,102 





The criteria for approving applications for dish- 
washers were discussed by committee members. -Since 
only some 3,000 machines a year are available for 
civilian use, approvals are limited to essential institu- 
tions such as hospitals and to establishments feeding 
war workers. Control over the distribution of Army 
surplus stocks of new dishwashing equipment was dis- 
cussed by the Committee. WPB officials pointed out 
that resale of such equipment by dealers or manufac- 
turers is subject to WPB authorization on WPB-1319 
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forms. The committee unanimously recommended th: 

surplus machines should continue to be controlled | 

applications on Form WPB-1319 and requested tha 
more emphasis be placed on the conditions of resale 
To clarify this procedure, one industry representati, 

suggested that the terms of the WPB procedure fo: 
releasing dishwashing machines be mentioned in th« 
Surplus War Properties Administration sales agree- 
ments, 

The present shortage of stainless steel and copper 
makes it impossible at this time to relax specification 
for. Victory model dishwashers contained in Order 
L-248, Commercial Dishwashing Machinery, WPB 
officials said. The dishwashing machine industry is 
assigned a quota of dishwashers per quarter. This quota 
is for the industry as a whole and not necessarily for 
each individual producer, officials explained. Manu- 
facturers are urged to confine their requests to mini- 
mum amounts and return surplus quotas before the end 
of a quarter so they can be reassigned to other pro- 
ducers who are in a position to produce for civilians. 
Committee members reported that a number of com- 
ponents, including castings, diréct-current motors, con- 
veyor ,chains,. valves and thermostats, are still in short 
supply. In some cases, manufacturers have been able 
to improve the flow of components by placing orders 
far in advance and by canvassing all sources of supply. 


Cloth Tubing 


Serious shortages of textiles for the production of 
bias cloth tubing were reported by the industry at a 
recent meeting of the Insulating Varnish Cambric In- 
dustry Advisory Committee. While military and es- 
sential civilian requirements for 1945 approximate those 
of 1944, the industry will not be able to meet these re- 
quirements unless present textile allotments are in- 
creased. The committee said that, with the exception 
of the requirement for bias cloth tubing, all require- 
ments of the insulating varnish cambric industry are 
expected to be met in full. 


Manpower Deferment 


A plan approved by the Office of War Mobilization 
governing the procedure for making the requests for 
deferment of a limited number of men under 30 years 
of age who hold key positions in war industries will 
permit a very limited number of all men who were 
classified as 2-A or 2-B on January 1, 1945, to be 
certified to Selective Service local boards as essential 
on their civilian jobs. The number of men to be rec- 
ommended for deferment will vary among establish- 
ments. In some, where substitute workers can be 
obtained by recruitment or upgrading, or where the ac- 
tivity is not vital to the war effort no further recom- 
mendation for deferments will be made. The primary 
objective is to protect the war production lines where 
induction of irresplaceable key men will rétard the war 
effort, as well as men in this group whose induction 
would endanger public health and safety. 

- The plan, approved by the Office of War Mobiliza- 
tion, was agreed upon after a review of various meth- 
ods by which the objective could be attained. It pro- 
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Self-Contained Battery Power 
Units for Portable Products 


* From the simplest cell, which converts original chemical action 
into electric energy, to the largest batteries of storage cells which receive 
kilowatt-hours at any time and discharge them as they are needed, these 
devices are portable and convenient energizers of electrical equipment. 


OR THE various purposes to which electrical 
operation may be applied a limit is often imposed 
by the absence of a supply of current, either from 
a public service or from a local generator. Many such 
applications are of a nature which makes the conven- 
tional current supply, through cables or wires, imprac- 
ticable while others have more or less portability which 
makes some type of independent power supply impera- 
tive. For such demands there are types of batteries by 
which current is independently supplied and the applica- 
tion of such batteries covers a wide field. In applying 
current from a battery it should be remembered that 
direct current only is obtainable. Many devices, how- 
ever, which may be ordinarily energized from alternat- 
ing current may be arranged to operate on direct cur- 
rent when necessary. 
There are two principal classes of batteries, known 


Fig. 1—New mercury-type primary cells and batteries 
designed for use in the tropics by the military services. 
Design and operating features are still secret. 
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respectively as primary and secondary. Primary bat- 
teries of the wet type were once largely used for many 
purposes for which the so-called “dry” battery is now 
employed. The principal survivor of this type, how- 


ever, is the gravity cell in which a negative pole of zinc, 
in the form of a crow foot, is suspended in a solution 
of zinc sulphate while the positive pole, consisting of a 


Fig. 2—Typical lead-acid storage cell in glass 
container. This would be used only in larger 
sizes for stationary applications. 


number of riveted pieces of copper, is immersed in a 
saturated solution of copper sulphate. In the upper part 
of the cell the electrolyte is zinc sulphate solution while 
in the lower portion it is copper sulphate, the two solu- 
tions being separated because of the difference in their 
specific gravities, hence the common name of “gravity 
cell.” Such a cell is inherently a closed-circuit cell, em- 
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ployed mainly for telegraph, telephone and signal serv- 
ice but is little used in industrial applications. 

Many other types of wet batteries have been de- 
veloped but the greater convenience and portability of 
the “dry” cell have eliminated practically all wet cells, 
other than the gravity cell, from modern practice. 

The dry battery is not really dry as its operation de- 
pends upon moisture held by a paste and, when this 
paste is dried out, the battery ceases to work. For this 
reason such batteries are known as non-rechargeable 
or “expendable” since, when this expended stage is 
reached, there is nothing to be done about it but to 
throw the cells away. These non-rechargeable cells or 
batteries are comparatively small, including the com- 
mon “flashlight” batteries, one of the first uses of them 
being for the operation of flashlights. They would be 
more accurately termed “non-spillable.” Nevertheless 
they are sold “over the counter” as dry batteries. 

The terms “battery” and “cell” are often confused 
by users but it should be understood that the term cell 
applies to a single unit while a battery consists of two 
or more cells connected in either series or parallel. 

A standard dry cell has an output of 1% volts and if 
higher voltage is required, two or more may be con- 
nected in series. For a greater amperage than is ob- 
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types of portable products. 

One of the developments in the field of primary bat 
teries which has resulted from the pressures of wartime 
necessities is a new battery employing mercury and 
other materials not previously used. It is particularly 
adapted to work in the tropics since each cell can be 
hermetically sealed, thus protecting it against the effects 
of high temperatures and humidities. The voltage char- 
acteristic is very flat, discharge voltage remaining sub- 
stantially constant until the end of the cell-life. Within 
the rated current range, the new cell has the same serv- 
ice life in ampere-hours, regardless of whether operation 
is intermittent or continuous. . These new batteries are 
employed in portable radio equipment for the Signal 
Corps of the Army and for the Navy and are not yet 
available for non-military purposes (Fig. 1). 


RECHARGEABLE BATTERIES 


The term “storage battery” is frequently used in re- 
ferring to rechargeable batteries but this is in reality 
a misnomer since they do not store up electricity but 
their action and application is exactly as if they did. 
“Rechargeable” is.a far better term and will be adhered 
to in the following discussion. A suitable electric cur- 


Ree ie 
eft Ra CARBON ROD 
Ae (POSITIVE) 


ai eee het Say 


ZINC CONTAINER 
(NEGATIVE) 


DEPOLARIZER 


ELECTROLYTIC PASTE 


Fig. 3—Cross-section through a dry cell, showing typical construction. 


tainable from a single cell, they are connected in paral- 
lel. When both the voltage and current output required 
is different from that which can be obtained from such 
connections, the cells are connected in series-parallel 
to give any desired voltage and power. 

The conventional flashlight battery, composed of one 
or more cells, is of cylindrical shape, the most con- 
venient form which will readily allow it to be. slipped 
into the flashlight barrel. Radio batteries, on the other 
hand, have been developed in the square or rectanglar 
block shape, as well as the cylindrical form, as more 
economical of space and constructional material. Al- 
though war emergency conditions inhibit the procure- 
ment of some of the latest developments for civilian 
use, there can be no doubt that they will find ready 
application when thy are again available for commercial 
sale. These block-type cells will be especially useful 
for A and B radio batteries, farm radios and for many 
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rent passed through such a battery produces a chemical 
change in its elements which, when connected to a load, 
causes a flow of current. 

There are two types of storage batteries, their classi- 
fication depending upon their constituents. These are 
known as the lead-acid and the nickel-iron-alkaline 
types respectively. For convenience these will, in the 
following paragraphs, be referred to simply as the lead 
and the alkaline. They will be described in simple 
terms without attempting to go too far into an analysis 
of the chemical action which takes place during charging 
and discharging. Each type of battery has its advan- 
tages and each is best suited to certain types of appli- 
cation as will be indicated hereafter. 

A basic objection to the small, or flashlight battery 
has been that when it is once exhausted, there is noth- 
ing to do but throw it away as it is not rechargeable. 
Recent developments however have given us a flashlight 
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battery which may be recharged and, although the initial 
cost is necessarily higher than that of the conventional 
expendable battery, there is a saving effected by using 
the same cell over and over again. 


RECHARGEABLE INDUSTRIAL BATTERIES 


Rechargeable, or storage batteries, for industrial uses 
may be of either the lead or the alkaline type. In the 
lead cell, the active materials are lead peroxide on the 
positive plate and finely divided sponge lead on the 
negative. Upon discharge, the active material on both 
plates is changed to lead sulphate, the amount of lead 
sulphate formed on the plates and the amount of acid 
lost from the electrolyte being in direct proportion to 
the ampere-hours of discharge. The reverse action 
takes place when the plates are being charged. 

In each cell there are a number of positive and nega- 
tive plates but there is usually one more negative plate 
than positive in order to utilize both sides of the posi- 
tive plates containing the active peroxide. The size of 
the plates, with their numbers, will depend upon the 
desired output. Post straps, connecting all the plates 
of each polarity, are extended up through the cell cover 
to provide terminals for connecting the cells together. 
Regardless of the size of the plates, the open voltage of 
a cell is approximately two volts. 

The positive and the negative plates are put together 
alternately and, since they must not touch each other, 
separators are inserted between each pair of the plates. 
These separators are of nonconducting porous material 
such as chemically treated porous wood, porous rubber, 
Port Orford cedar, or mats of glass fiber. 

The elements having been assembled as described are 
placed in containers which, for industrial and auto- 
motive use are of hard rubber, bituminous composition 
or vitrified ceramics. 

In one type of lead battery a double layer of glass 
tape is wrapped around the positive plate in two layers, 
first vertically, then horizontally. This method is very 
effective in holding the active material in the plate and, 
so the makers claim, has excellent retentive power. The 
plates are further protected and insulated with slotted 
rubber retainers and rubber separators. As a result, 
the amount of sediment is much reduced and the length 
of life of the battery is increased. 

Standardized cells have dimensions as shown in Table 
I, all having an output of 1%4 volts each: 


Fig. 3—Relative sizes of three common flashlight 
cells, D, C and A. 


The electrolyte is a solution of sulphuric acid and 
water, the electrolyte of a fully charged battery con- 
taining about 38 per cent of acid by weight or 27 per 
cent by volume. A fully charged lead battery should 
have a specific gravity of 1.285 and one that is com- 
pletely discharged 1.150 but it is advisable not to wait 
until the lower figure is reached before recharging. A 
specific gravity of the electrolyte by hygrometer reading 
of 1.225 indicates that the battery is half discharged 
and at this point it should be recharged. The water 
used for the electrolyte should be either distilled or a 
good grade of drinking water, chemically analyzed and 
approved for the purpose. 

If the addition of water is necessary, it should be 
added gradually and under no circumstances should acid 
be added unless it is certain that the cell will not come 
up to normal gravity by continued recharging. 

When the batteries are completely assembled and 
ready for use, they are mounted on a wooden shelf or 
frame; if they are for standby service or, if for use in 
any of the automotive products, they are placed in re- 
taining boxes or steel cradles so that the completely as- 
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Designation Diam., in. 








et. 


Commercial Name 


Fountain pen cell 
Vest pocket cell 
Coat pocket cell 


Baby or junior cell 


Yankee or regular cell 


Used for 


Penlights and portable B batteries 





Spring type batteries, portable B batteries 





Spring type batteries, portable B batteries 
Flashlights 


Flashlights and B batteries 





Practically obsolete 








No. 6 dry cell 
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Heavy-duty cell 


Super-duty cell 





Railroad lanterns, B batteries 





A and B batteries 


Ignition, telephones, etc. 








sembled battery may be handled as a single unit in re- 
moving it from or replacing it in the apparatus for 
which it is employed. 

The positive plates of the alkaline cells consist of steel 
frames carrying a number of perforated steel tubes 
which are filled with alternate layers of nickel hydrate 
and nickel flakes which are assembled under high pres- 
sure. The negative plates are of nickel-steel having 
oblong openings into which are pressed nickel-steel 
boxes filled with iron oxide. The active elements of 
the positive plate are nickel peroxide and of the negative 
plates iron oxide. 

The electrolyte is a solution of potassium oxide in 
water to which has been added a small amount of lithium 
hydroxide. 

The alkaline cell is employed largely for electric ve- 
hicle propulsion, such as trucks, and tractors, and for 


STANDARDS FOR CELLS AND BATTERIES 


Storage Batteries—Standard No. 36, American Institute 
of Electrical Engineers, New York. 


Tests for Asphalt Composition Battery Containers— 
Standard No. D 639-41T, American Society for Testing 
Materials, Philadelphia. 





SAE Standard for Storage Batteries—Society of Auto- 
motive Engineers, New York. 


Dry Batteries and Cells—Federal Specification No. W-B- 
101a—Supt. of Documents, Washington, D. C. 





Storage Batteries for Ignition, Lighting and Starting— 
Federal Specification No. W-B-131b—Supt. of Documents, 
Washington, D. C. 


Storage Batteries, Portable (for Locomotives, Trucks and 
Tractors)—Federal Specification No. W-B-136—Supt. of 
Documents, Washington, D. C. 





Specifications for Dry Cells and Batteries—Circular 435— 
National Bureau of Standards, Washington, D. C. 


lighting service in railroad cars, vessels, harbor craft 
and tow boats. Among its advantages are its relatively 
light weight and its ruggedness. 

The cells are made in three sizes, A, C, and D re- 
spectively, the principal difference being in the height 
of the cell which governs the capacity that can be in- 
stalled in a battery compartment of given floor area. 
All sizes of cells have a voltage rating of 1.2 volts when 
fully charged and a final of 1 volt. The first cell pro- 
duced was the A-type which was followed, to accom- 
modate limited floor space, by types C and D. The 
type C cell, as compared with the type A of an equiva- 
lent number of plates, is approximately 50 per cent 
higher and the type.D cells, which are approximately 
twice as high, afford double the capacity of the type A. 

One of the most general, as well as the most valuable, 
applications of the alkaline cells or batteries, is in the 
operation of trucks and tractors. Trucks of the simple 
platform or elevating platform types, delivery trucks 
and other material-handling appliances, depend for their 
power on renewable batteries as do also the electric 
tractors which are largely employed in handling ma- 
terial onto and off from ships and freight cars. 

Other fields of application for rechargeable batteries 
are extremely wide and include practically every need 
for independent power which is not covered by the 
smaller expendable types. But a few of the many uses 
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for rechargeable batteries can here be enumerated bi 
these examples will indicate the wide scope of suc 
applications. 

For passenger and other automobiles they are de 
pended upon to supply current for engine-starting an: 
operation of the headlights and any other lights witl 
which the car may be equipped. The safety and com 
fort of motor-coach travel has been greatly augmente 
by the use of batteries for lighting’and heating. 


BATTERY RATINGS 


Aircraft has taken advantage of the battery to obtain 
current for radios, engine-cranking, ignition, navigation 
and landing lights and for the operation of power ap- 
paratus such as landing gear. The development of suit- 
able rechargeable batteries has proven a boon for farm- 
ers in relieving them of much labor which was formerly 
plain drudgery. Not only are homes and barns elec- 
trically lighted but many of the lighter tasks which can 
be performed by small motors are energized from stor- 
age batteries. 

A life-saving feature provided by the use of batteries 
is in hospitals where an automatic shift-over from the 
regular service to battery-lighting prevents a blackout 
of the operating rooms at critical periods. Such an 
automatic shift-over is also used in theatres and other 
public auditoriums where loss of light might result in 
stampede or panic. 

The method employed in rating battery capacity de- 


Fig. 4—T ypical steel-nickel-alkaline storage cell. The 
container is steel and all other parts as well are of 
rugged design. 
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Highly significant among countless new materials developed for war requirements is Styraloy—trade name 
for a remarkable group of plastics belonging in a category between rubber-like materials and rigid thermoplastics. 


- “Working it out together” with the Armed Forces, Dow developed the first of this impressive new line— 
Styraloy 22—to provide a one-piece cable sheathing with a low power loss at high frequencies and possessing 
great durability and flexibility. These unique qualities—combined with others presented below in capsule form 
—point to its use in a broad range of products. As a result, unlike many war-born materials, Styraloy anticipates 
a peacetime career of great importance. 


Now that Styraloy is available for commercial purposes, molders and manufacturers or designers will find 
Dow equally willing to cooperate with them in developing to the fullest extent the numerous applications 
indicated by the impressive list of Styraloy’s properties. “Let’s work it out together.” 


We at Dow know from experience that success in plastics 
is not a one-man nor even a one-industry job It calls for 


the combined skill and- cooperation of 


manulacturer o! 
designer plus fabricator plus raw materials produce 
\ irking together, this team saves time ind money 


its plastics to work successfully. 
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pends upon the particular type of service for which the 
battery is employed. Practically every large scale 
application has its own special rating. The ratings used 
in motorcar service are largely those which have been 
adopted by the Society of Automotive Engineers: and 
employed for passenger car and motor truck batteries, 
as follows: 

(1) The twenty-hour rating is the one commonly 
used in advertising battery capacity. It indicates the 
lighting capacity and represents the capacity in ampere- 
hours when the battery is discharged continuously at a 
fixed rate for twenty hours at 80 F (26.7 C) down toa 
final voltage of 5.25 volts for a 6-volt cell (1.75 for a 
2-volt cell). 

(2) The 300-ampere rating indicates the cranking 
ability of the battery at low temperatures and is ex- 
pressed in minutes. This rating gives an indication of 
the battery’s cold-weather starting capacity. 

(3) The five-second voltage rating which is the 
terminal voltage of the battery taken five seconds after 


a start of 300 amperes discharge at 0 F (-18 C). 

The twenty-minute rating, which is the discharge 
rate at which a battery may be discharged before the 
voltage drops to 1.6 volts per cell, gives an indication 
of the battery’s normal starting ability. This rating has 
been dropped by the S.A.E. but has been retained gen- 
erally by the battery industry. 

The four-hour rating is a measure of the lighting ca- 
pacity of a battery such as is used in motor-coach serv- 
ice and is expressed in ampere-hours. 

The capacity of a battery drops markedly with a drop 
in temperature. The higher the discharge rate, the 
more pronounced the temperature effect. At 300 
amperes the capacity at 0 F is only about 46 per cent of 
that at 80 F. Because of this, the importance of check- 
ing electrolyte temperatures when discharges are run 
is obvious. 

For recharging a storage battery, direct current at 
suitable voltage is essential. For small batteries, when 
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Why Home Freezers 
for Postwar Production? 


¢@ A frank account of the thinking and the application of engi- 


neering and design, with the assistance of the sales depart- 
ment, which led to plans for producing electric home freezers 


LEE STRATTON 


Manager, Refrigeration Division, The Crosley Corporation. 


HEN Crosley started to consider adding home 

freezers to its line of postwar civilian prod- 

ucts, it sought first the answers to several im- 
portant questions about home freezers. 
were: 

(1) Why are home freezers needed ? 

(2) Where should the home freezer be located ? 

(3) What sizes of home freezers are needed by dif- 

ferent groups of users? 

(4) How should home freezers be styled? 

(5) How should home freezers be produced? 

(6) What services will home freezers provide and 

what will be.the demand? 

It was determined that the growing need for home 
freezers arose from two types of popular demand. These 
were: (a) increased consumption of frozen foods, even 
before the war, created a demand for larger frozen 
storage space than is provided in the conventional 
electrical refrigerator, and; (b) war rationing of va- 
rious perishable foods and.food shortages that developed 
under war conditions brought about a demand for 
facilities for freezing and storing, for indefinite periods, 
meat and various other perishable foods. For lack of 
home freezers, many persons converted ice cream cabi- 
nets into make-shift home frozen storage units, when 
they could be obtained. 


Among them 
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Crosley engineering and sales departments are 
agreed that the best place for-the home freezer is in 
the kitchen,or adjacent to it. Home freezers or con- 
verted ice-cream cabinets have been located in basements, 
garages, or other similar storage places. As a rule, 
they were opened about once a day. With increased 
appreciation of the usefulness of the home freezer, it 
came to be used more and more frequently, so it is now 
generally agreed that it should be located in the kitchen 
or nearby, where it will be most accessible. 

Typical users of home freezers have been divided, 
generally, into four groups, according to the size freezer 
they need to meet their particular requirements. They 
are: 

(1) Residents of city apartments who have daily 
deliveries of frozen foods and who do not process any 
frozen food of their own. For them, the 1% cubic 
feet of frozen storage space found in a conventional 
electric refrigerator of the two-temperature type prob- 
ably will be sufficient. 

(2) City and suburban residents who use large quan- 
tities of frozen foods and process a very small amount 
of frozen foods for themselves. They probably will 
require a kitchen-model home freezer up to 6 cubic 
feet in capacity. 


(3) Suburban residents and small farmers who 
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EASY ON MEN! 


Hand driving screws into garnish molding is slow, hard 
work. But as long as he used slotted screws, this world- 
famous manufacturer of automobile bodies didn’t dare risk 
power driving. Driver skids came too high — and too often! 


EASY ON ENGINEERING! 


Easy on assemblymen ... easy onthe pocketbook .. . 
Phillips Screws are kind to design staffs, too. With 
Phillips, engineers can build product strength and rigidity 
up to specifications slotted screws just can’t approach! 


EASY ON THE POCKETBOOK/ 


A change to Phillips Recessed Head Screws ruled out 
driver skids . . . permitted use of power methods. Also 
eliminated one operation involving countersunk washers. 
All of which added up to substantial cost-savings! 


EASY ON THE EVES! 


Besides being strength-builders, Phillips Screws are also 
great little sales-builders. They help dress up any product 

. do away with unsightly burrs that snag clothing and 
make an otherwise sweet piece of merchandise look sour! 
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Its Phulliyos.. the engineered recess! 


In the Phillips Recess, mechanical principles are so correctly applied 
that every angle, plane, and dimension contributes fully to screw-driving 
efficiency. 
... It’s the exact pitch of the angles that eliminates driver skids. 
... It’s the engineered design of the 16 planes that makes it easy to apply 
full turning power — without reaming. 
... It’s the “just-right” depth of recess that enables Phillips Screw Heads 
to take heaviest driving pressures. 

With such precise engineering, is it any wonder that Phillips Screws 
speed driving as much as 50% —cut costs correspondingly? 

To give workers a chance to do their best, give them faster, easier- 
driving Phillips Recessed Head Screws. Plan Phillips Screws into your 


PHILLIPS “<<: SCREWS 


WOOD SCREWS * MACHINE D Hea e SELF-TAPPING SCREWS * STOVE BOLTS 


© Made in all sizes, types and head styles © © © © © © @ @ 


The H. M. Harper Co., Chicago, Il. 
International Serew Co., Detroit, Mich. 

The Lamson & Sessions Co., Cleveland, Ohio 
Manufacturers Screw Products, Chicago, III. 
Milford Rivet and Machine Co., Milford, Conn. 
The National Screw & Mfg. Co., Cleveland, Ohio 
New England Screw Co., Keene, N. H. 


Pheoll Manufacturing Co., Chicago, Il. 

Reading Screw Co., Norristown, Pa. 

Russell Burdsall & Ward Bolt & Nut Co., Port Chester, N.Y. 
Scovill Manufacturing Co., Waterville, Conn. 

Shakeproof inc., Chicago, III. 

The Southington Hardware Mfg. Co., Southington, Conn. 
The Steel Company of Canada Ltd., Hamilton, Canada 
Wolverine Bolt Ce., Detroit, Mich. 


American Serew Co., Providence, R. 1. 
Atlantic Serew Works, Hartford, Conn. 
The Bristol Co., Waterbury, Conn. 

Central Screw Co., Chicago, Ill. 

Chandler Products Corp., Cleveland, Ohio 
Continental Screw Co., New Bedford, Mass. 
The Corbin Screw Corp., New Britain, Conn. 
General Screw Mfg. Co., Chicago, Ill. Parker-Kalon Corp., New York, N. Y. 
Pawtucket Screw Co., Pawtucket, R. 1. 
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process a considerable part of their own frozen food 
requirements but who do not process their entire food 
supply. According to surveys, they will need a home 
freezer approximately 16 cubic feet in capacity, located 
in the kitchen, the basement or the garage. 

(4) Operators of large farms and other large users 
of frozen foods will need still larger freezing and stor- 
age units, ranging in size up to 125 cubic feet. For 
lack of potential volume, Crosley has decided not to 
manufacture this size of home freezer. 

This grouping was decided upon after extended study 
and research by Crosley engineering officials, including 
Lewis M. Clement, vice-president in charge of research 
and engineering ; R. H. Money, chief electro-mechanical 
engineer and vice-president of the American Society 
of Refrigerating Engineers, and others, including Cros- 
ley sales department executives. In all freezers men- 
tioned above, zero temperature will be required for 
storage and, if processing is done, there must be suf- 
ficient capacity in the refrigerating unit to freeze ma- 
terial stored before spoiling. 

In considering the styling of the home freezer for 
the kitchen, it was decided that the 6-cubic foot freezer 
would fit into the average kitchen alongside the sink 
cabinet, and, therefore, should correspond with it in 
height, depth, and color. With such an arrangement in 
mind, various sketches were made of home freezer 
cabinets, with different kinds of bases, lids, name-plates, 
trim, etc. When a model was agreed upon, incorporat- 
ing the most desirable of the various features just 
mentioned, an air-brush drawing, one-quarter of actual 
size, was made, to provide a better idea of just how the 
actual model would appear. From this design, a full- 
size working drawing was made, and, from this drawing, 
a full-size working model that could be refrigerated and 
tested was constructed. After this model was found 
to be completely satisfactory, four or five additional 
similar working models were built, to be used in mak- 
ing laboratory and field tests. 

When any changes, found to be desirable as the 
result of extensive field tests, have been made, engineer- 
ing draftsmen prepare detailed drawings for produc- 
tion and for making up the complete bill of material 
and other information needed by the manufacturing 
division. It is then released to the factory for quantity 
production. 

Coordination of production throughout the various 
Crosley plants and the determination of a production 
schedule are undertaken by the Crosley planning depart- 
ment. Purchase requisitions for materials needed are 
issued to the purchasing department, which arranges 
for deliveries to meet the production schedule. 

After -production schedules have been established, 
the manufacturing program will be turned over to the 
Crosley director of facilities, who must provide the 
machines, tools and other facilities and must start the 
tooling program. At the same time, factory layouts of 
machine tools and equipment will be provided for the 
most efficient operation of the program. 

After production tooling and gauges have been made 
available and have been proved, the pilot production 
models will be run to prove the production end product. 

Durimg this latter process, the director of quality and 
his staff will supervise and inspect every detail of the 
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machining and assembly to insure a quality product. 

Thus, a new product will be born—a product which 
will enhance and broaden the scope of day-to-day 
living. It will appeal to the average man, for his wife 
can make further use of the left-overs from his table. 
She can preserve fruits and vegetables in season, when 
they are at their best, and can enjoy them through the 
winter months. If he is fortunate enough to have a 
small garden space, he may devote his leisure time, or 
his free time in case of temporary unemployment, to rais- 
ing and preparing vegetables for winter. His wife no 
longer need go through the drudgery of long canning 
seasons. Freezing is simpler, safer, and quicker. 

The home freezer appeals just as strongly to wealthier 
families. They may enjoy exotic dishes from the four 
corners of the earth. They may have curry from Cal- 
cutta, rare dishes from New Orleans, or may preserve 
the trophies of the hunt in edible form. 

Crosley sales analysts have compiled extensive data 
as to the sales possibilities of the home freezer. It is 
not easy to determine them accurately but we at Crosley 
feel that the addition of this product to our line is based 
on sound thinking and planning. 

We believe the home freezer will make a definite 
contribution to future prosperity, to continued employ- 
ment and to general enjoyment of a more abundant 
life by having a wider variety of food available the 
year around. 


Turbo-Jet Planes 
Use Electrical Auxiliaries 


AIR FUEL COOL: AIR ~=COMBUSTION 
INTAKE INJECTION VENT CHAMBER 
ii | | 


- | | 
IMPELLER ORIVE TURBINE 
(COMPRESSOR) SHAFT 


Questions as to the need 





peller. It flows to the com- 
bustion chamber, where 
fuel, such as kerosene, is 
ignited; this increases the 
pressure and raises. the 
temperature to a_ high 
value. The: stream of hot 
air and gases then passes 
through the turbine, spin- 
ning it thousands of times 
a minute. The _ turbine, - 
connected by shaft with the 
the generator and starter. impeller, furnishes power 

As the propellerless for the compression proc- 
_fighter plane speeds along, ess. The air and gases 
air at temperatures as low sweep in a stream out of 
as 75 degrees below zero’ the jet exhaust, giving the 
is whipped into the engine reactive force which drives 
and compressed by the im- the plane forward. 


for electrical components 
in the new turbo-jet planes 
have been partially an- 
swered by release of the 
accompanying diagram 
showing the basic plans 
of the turbo-jet as de- 
veloped by the General 
Electric Company. It will 
be noted that an important 
part of the mechanism is 
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TO SET YOUR 


OLTAGE 


LTBOX 


ee fo r Par lL. presenting this new and unique instrument, SECO offers a 
portable source of variable a-c voltage for the laboratory, assembly 


>) 7 S 7 f p ? 4 line, or maintenance shop. There is no bother or delay in collecting 
and setting-up separate instruments. Included in the light-weight 
and compact VOLTBOX are all the essentials and more. Besides a 


Pe Pt @) ) HT C i - POWERSTAT variable transformer to obtain the required voltage 


and a 1% voltmeter to accurately set the output — other features in- 


ef E . if i od 4 corporated are an “on-off” switch, dial light, output receptacles, 


binding posts, and an input cord and plug. 


: oY J AT R | § é By connecting the VOLTBOX shown above to a convenient 115 volt 


outlet, an output variable from 0-135 volts is available. Its current 


rating is 7.5 amperes. Other types are manufactured for 230 volt 


‘ LIFE CYCLE operation. 


We invite your inquiries, 
QUALITY- 
e re} Ni T R re) i | Send for Bulletins 149ME and 163 ME 


ae SUPERIOR ELECTRIC COMPANY 


443 LAUREL STREET, BRISTOL, CONNECTICUT 
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Ira Mosher, President, National Association of Manu- 
facturers, at a dinner of the Economic Club of 
New York— 

“T will not labor with the argument that we had 
better keep out of trouble by keeping out of interna- 
tional trade. Whether we like it or not, we are in 
it. Whatever happens to world trade affects us just 
as whatever happens to world peace. We are a long 
distance from rubber, tin, tungsten, and other raw 
materials which we do not produce in sufficient quan- 
tities to supply our own industries. The important 
thing about our foreign trade is not its size but its 
significance. It is part of an historically established 
world system of making goods and services and dis- 
posing of them. If we can’t dispose of them, they 
back up somewhere in the system as a bottleneck, 
holding up everything behind them. In the matter 
of size, our immediate postwar exports are specu- 
latively estimated to be upwards of six billions of 
dollars a year in goods and services and to furnish 
employment in the United States for perhaps 2,000,- 
000 or 3,000,000 Americans. They may make the 
difference between a satisfactory and an unsatisfactory 
level of postwar jobs, just as it is the last few inches 
that make a tall man tall.” 


Charles B. Brown, Advertising Director, RCA 
Victor, in an address before the Dallas, Texas, Elec- 
tric Club— 

“In the old days, when a business was still a one-floor 
operation, production, advertising and selling got to- 


gether to plan every move. When the business devel- 
oped and several stories were added to the building, 
with departments distributed on various floors, the 
only time members of some of these groups met was 
when they happened to ride in the elevator together. 
But from here on it will take one-story thinking to keep 
many stories busy.” 


Dr. Lucas P. Kyrides, Organic Research Chief, 
Monsanto Chemical Company, before the St. Louis 
Section of American Chemical Society— 

“By continued drafting of young scientists and by 
arresting the development of our scientific replace- 
ments, we are, in my opinion, setting the stage for a 
scientific vacuum that will face the nation after this 
war. Consider the possibility of the war ending to- 
morrow. It would be six to ten years before there 
would be a graduating class of Ph. D’s. England 
is not drafting her scientific personnel. To the con- 
trary, she is rendering every encouragement to science 
with the specific purpose of insuring adequate postwar 
replacements. Even in the darkest days of Stalingrad, 
Russian manpower requirements never reached the 
stage where Russia felt it necessary to call on her 
scientific men to bear arms. This leads inevitably 
to speculation on what we in America will face after 
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Ggsee, Os Differ 


Briefed comments of 
leaders of industry, the 
business world and gov- 
ernment departments. 


the war in competition with other progressive na- 
tions, nations which will be adequately equipped with 
trained scientific replacements. Let us not assume 
that we can maintain our leadership without continuing 
to conserve and train scientists.” 


Carl W. Sundberg, Sundberg & Ferar, Industrial 
Designers, in a talk before the Society of Plastic 
Engineers, Detroit— 

“The man on the street is expecting far too much 
of plastics in the immediate future and the harm is 
done by the presentation to the public of unproven 
ideas in the name of promises for the immediate 
future. Reaction to this is a widespread misconcep- 
tion, and it is doing great damage to the plastics 
industry. At the same time, it is fostering an equally 
dangerous opposite extreme, ultra-conservatism. 
Plastics engineers have erected a barrier of ultra-con- 
servatism in self-protection. Conscientious members 
of the industry are apparently so concerned about the 
publishing of impossible ideas, they are beginning to 
over-emphasize the limitations of plastics.” 


Henry H. Heimann, Executive Manager, National 
Association of Credit Men, in Monthly Business 
Review— 

“The danger is that if we speak of the employment 
of sixty million people in the immediate postwar era 
instead of full employment at normal hours, business 
will be chargeable with a discrepancy as to whatever 
extent we fall short of the definite figures. Un- 
fortunately too many people think of employment as 
being wholly confined to industry. This computation 
overlooks a large number employed in the fields of 
agriculture, public service, professions, service trades, 
etc. Industry was never more determined to dis- 
charge its employment responsibilities, but the possi- 
bilities of its doing so is dependent upon many factors 
beyond its control. No business man expects that 
tax rates can be drastically lowered for the debt 
structure of this nation is such as to necessitate a 
high tax rate, but business does hope that the burden 
will be equitably distributed and the tax structure 
will be such as not to destroy incentive.” 


Dr. Willard H. Dow, President, Dow Chemical Com- 
pany, before the Small Business Committee of the 
U. S. Senate— 

“The premise of governmental control is the accept- 
ance of a certain condition as normal. There must be 
a bench mark from which to control. My concern over 
government control is that, no matter how skilled it 
may be or how noble its intentions, it must by its very 
nature delay or prevent those changes in our way of 
living that science brings about and which are the only 
changes which permanently improve the well-being of 
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NE COMMUNICATIONS 


From ship to ship and from ship to 
shore—whether on war craft or on 
peacetime boats of commerce and 
travel—marine radio communications 
equipment plays a major role. Lead- 
ing manufacturers of such equipment 
use Relays by Guardian, two of 
which are shown installed in the DC 
power supply unit of the HT-11 
Radiophone manufactured by the 
Hallicrafters Company, Chicago. 


hallicrafters 
RADIOPHONE 


Hallicrafters HT-11 Radiophone 


Unit Showing DC Power Supply 
oe 


for Automatic Control of Electrical Circuits... 


THERE'S A Kelay BY GUARDIAN 


In this application one Guardian relay in its normal position 
feeds the input of the Vibrapack for receiving purposes. On 
the changeover from receiving to transmitting it disconnects 
the Vibrapack and simultaneously energizes the other relay. 
This in turn connects the Dynamotor input and output circuits. 

Both relays are Guardian Series 115 with double wound 
coils for operation on 6 or 12 volts D.C. with the 6 volt winding 
in parallel and the 12 volt winding in series. It is a small, 
compact relay, ideal for use where space is limited. 

Its use in Marine Radiotelephone is but one illustration of 
the many applications of relays in radio and electronic equip- Series 115 DC Relay 
ment. For complete description of numerous types of Relays 
by Guardian, write for Guardian’s new Catalog No. 10. 


GUARDIAN® ELECTRIC 


1627-D W. WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE LIME OF RELAYS SERVING AMERICAN WAR INDUSTRY 
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everyone. We believe that magnesium is not only a 
metal but also, provided human ingenuity can have full 
play, a great social force. 

“You have asked me to suggest a method by which 
the facilities provided by the Defense Plant Corporation 
can be disposed of to further the national interest. I 
take it that the national interest demands that the facil- 
ities be liquidated in such fashion as to give the great- 
est possible return to the taxpayers consistent with the 
long-range promotion of what is now an infant indus- 
try. It is unthinkable that the facilities be simply 
scrapped and sold, for the salvage would be trifling. 
It is equally unthinkable that the producing and fabri- 
cating facilities should be owned, and run by the Gov- 
ernment. If private industry can find customers for 
magnesium, it could buy these facilities and run them at 
a profit, and that would benefit everyone. The only 
thing that government management can do which pri- 
vate management cannot do jis to keep on producing 
without customers and at the expense of the taxpayers. 
That would eventually get around to devising ways of 
destroying magnesium as fast as it was produced.” 


Lewis M. Clement, Vice-President in charge of re- 
search and engineering, The Crosley Corporation, 
addressing the Men’s Club at Middletown, Ohio— 
“The future of television is bright and television sta- 

tions will be installed in many cities within the next 
several years. Time will be required to develop, build 
and install the equipment. Many surveys have been 
made which indicate without doubt the great interest in 
television by the public. One survey made by RCA 
indicates that 15 per cent of the people questioned 
would buy a television receiver if priced at $300, 60 
per cent if priced at $200, and 100 per cent if priced 
at $100. Chain television will gradually grow as the 
coaxial cable and radio repeater stations developed by 
the telephone company are installed. The telephone 
company is installing many of these links, for example: 
The Boston-New York, Washington-Charlotte, Chi- 
cago-Terre Haute, St. Louis and Los Angeles-Phoenix 
links are scheduled to be completed in 1946. Similar 
links or radio relay stations may be used to relay tele- 
vision programs from city to city. Transcontinental 
circuits may be available by 1950. It is conceivable 
that an operator in a control room may be able to con- 
trol a battery of lathes, punch presses or’other machines. 
Floormen can be dispatched to load and unload ma- 
chines at the direction of the dispatcher in the television 
control room. Since the television eye can be placed in 
a furnace, in a cold room, under water, or in fact, any- 
where, television is likely to find application in process- 
ing, manufacturing and operating companies. It is pos- 
sible to use television in the dispatching of trains, ships 
and aircraft, by placing the pick-up eye at the desired 
location and the receiver at the dispatcher’s office.” 


Dr. Cole Coolidge, Assistant Chemical 

Du Pont Company— 

“In the U. S. we have more than 70,000 researchers 
in 3,400 industrial laboratories, and there is reason 
to believe that research will create millions of jobs 
in the future as it has in the past. Fifteen of our 
major manufacturing industries have been developed 
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since 1870, creating an estimated 15 million jobs. 
On the basis of these figures, about one out of every 
four persons gainfully employed today owes his job 
in whole or in part to developments based on scientific 
research.” 


Samuel G. Hibben, Director, Applied Lighting, West- 
inghouse Lamp Division, to delegates to the fourth 
annual Science Talent Search, Washington— 
“We've come a long way practically in driving 

away the darkness but lighting is still in its scientific 

infancy. Contrasted with the achievements of nature. 
man-made light falls far short. Within your lifetime 
lamp efficiencies will be improved to the point that 
you will get twice as much light for each dollar you 
spend. Scientific research is not a steep upward 
climb but a spiraling curve of progress. Sometimes 
an accomplishment takes generations. Scientists have 
known about the principle of fluorescence since the 
discovery of barium sulphide, a phosphorescent chemi- 
cal, in 1602, but knowledge of how to use phosphors 
to make light evolved slowly. It is fortunate that, out 
of our modern research and engineering laboratories. 
the fluorescent tube and the high-intensity mercury 
vapor lamps appeared in time to light our industries 
for the present war. Mercury vapor lamps, some of 
which produce about 65 lumens per watt of elec- 
tricity consumed, are one of the most efficient light 
sources yet developed and yet there is no certainty 
that their light efficiency ceiling has been reached. 

Tougher varieties of quartz, a sturdy heat-resistant 

bulb, likely will be developed and some liquid other 

than water, such as a solution of copper sulphate, 
may be more efficient as a cooling medium.” 


Irving S. Olds, Chairman of the Board of Directors, 
United States Steel Corporation, in his review of the 
year— 

“Wartime research and technical advances tn steel 
making will aid in the development of new and im- 
proved products for the postwar period. Undoubtedly 
there will follow an expanding use of lightweight struc- 
tural shapes in residences and small buildings, and of 
corrosion resistant high-strength steels in the construc- 
tion of rolling stock and other mobile equipment. Stain- 
less steel with enhanced properties will be ready in the 
postwar era for more general use in residential and 
commercial construction and equipment. Steels for 
superior performance at high temperatures will be avail- 
able. Altogether research and development during the 
wartime years will help materially in the production, 
treatment and utilization of higher quality steel in the 
years to come.” 


P. R. Cassidy, Executive Assistant, The Babcock & 
Wilcox Company, before a recent meeting in New 
Orleans— 

“Research covers a field as broad as the universe. 
Industrial research is only a narrow part. Besides such 
fields as biology, bacteriology, chemotherapy, astron- 
omy, electronics and nuclear physics, and many others, 
there is the general field of pure unapplied research. 
There is also social and political research. There will 
be a great demand for the production of material things 
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No!—buyers don’t run to the 11 Ryerson Steel- 
Service Plants to buy steel, as they do to a cig- 


arette counter when the “in stock”’ sign is out... 
but we sometimes have almost as much difficulty 
keeping up with demand. Every week thousands of 
orders speed steel from Ryerson stocks to war plants 
and essential industries throughout the country. 
Why?...The reasons are simple and basic. 
Ryerson plants stock more than 10,000 kinds, 
shapes and sizes of steel... Service is personal, 
intelligent and helpful . . . Equipment and “‘know- 
how” are at hand to cut and otherwise prepare 
steel the way you want it . . . Deliveries are quick. 
But most important is Ryerson dependability, 
demonstrated by 102 years of steel service, and 
the determination to deliver to you, if humanly 
possible, the steel you want when you want it. 
Ask your Purchasing Executive to let you see 
the Ryerson Stock List. You’ll realize what we 
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mean by 10,000 kinds, shapes and sizes of steel. If 
your Purchasing Executive is without the Ryerson 
Book be sure he gets one from our nearest plant. 


JOSEPH T. RYERSON & Son, Inc. Steel-Service 
Plants: Chicago, Milwaukee, Detroit, St. Louis, 
Cincinnati, Cleveland, Pittsburgh, Philadelphia, 
Buffalo, New York, Boston. 





such as automobiles, radios, refrigerators, washing ma- 
chines. and thousands of others that have come to be 
considered as necessities, when the war is ended. 

“The war has taught us that when all our citizens 
concentrate on a common objective and cooperate to- 
ward its accomplishment, wonders can be accomplished. 
If that can be done for the negative purpose of war, it 
can also be done for positive purposes dealing with the 
welfare of our people. Some ten million of our youth 
will return to us with the resolve that somehow the 
possibility that such wars can be started shall be pre- 
vented. But the memory of man is short and strong 
emotions are soon dulled with time. There is only one 
effective. approach to the solution, and that is to use 
the unemotional research technique on the social menace 
of war. 

“Our returning youth wiH want peace and security 
for some time to come. It is our function to plan it 
for them. They will want a chance to finish their 
education and to be established in business. Many will 
need rehabilitation. They will not be satisfied with 
generalities regarding plans for the future world—they 
will be critical and impatient with demagogy and polit- 
ical suavity. Will we be prepared to meet this demand ? 
Will we know where we want to go and how we pro- 
pose to get there? Will we have a road map ready 
and transportation available? That research is in our 
hands.” 


Dr. C. B. Jolliffe, Vice President in Charge of RCA 
Laboratories, in an address before a joint meeting of 
the American Institute of Electrical Engineers and 
the Institute of Radio Engineers— 

“At the end of this world war we will have all of the 
conditions necessary for an explosive mixture. If the 
spark of public demand for new things is struck, we will 
be in on a much larger explosion than that which oc- 
curred with the start of sound broadcasting. 

“Sound broadcasting revolutionized our ideas of en- 
tertainment and altered our way of living. Television 
can provide a second revolution of entertainment and 
affect our mode of living to an even greater degree. 
The application of electronics can revolutionize manu- 
facturing. In air transportation the use of new devel- 
opments in radio aids to navigation and communications 
will change our conception of the reliability of air 
transportation and make it a really true competitor to 
surface transportation. ‘Citizen’s radio’ is an entirely 
new concept of the use of radio communications in 
everyday life and it may extend enormously the use of 
radio equipment. 

‘Each of these applications of radio may create a new 
industry which may affect other industries. The men 
who have made radar useful for the complicated busi- 
ness of war certainly can be relied upon to conceive of 
many uses of the new radio techniques used in this field. 

“With frequency allocations definitely set, with pro- 
gram sources organized, and with networks in opera- 
tion—in other words, with a system organized—this 
one industry can completely revolutionize our way of 
life. It does not take much imagination to see this 
industry as a possible five or even ten billion dollar 
enterprise, employing thousands of men, either directly 
or indirectly. 
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“Having obtained a television system with this de- 
gree of performance, the television engineer is faced 
with the problem of determining the extent to which 
television images must be improved before the public 
will be conscious of the improvement and be willing to 
pay a higher price for television receivers. 

“What is the nature of the improvement which will 
be most acceptable to the television audience? Should 
some new broadcast service be added, for example, the 
transmission of odors, good and bad? All of these ad- 
ditions may be desired by the public, but each improve- 
ment represents an increase in the cost of the receiving 
instrument and also requires an additional cost in terms 
of valuable space in the frequency spectrum. 

“Engineers should not be satisfied that their televi- 
sion job is done until they have made it possible to 
project, in the home, pictures of adequate size in color, 
and also for anyone to attend—by television—all major 
happenings wherever they occur, in the United States or 
in any other part of the world. These objectives may 
be accomplished in a few years, or many years may be 
required. 

“Radar has been publicized chiefly for its use as an 
instrument for increasing.the destructive power of air- 
craft. It can be and is used, however, to guide and 
land planes under the poorest visibility conditions. 
Radio instruments can look ahead and warn the pilot 
of obstacles in the path of the plane and tell the pilot 
at all times the height of the plane above the ground. 
Vacuum tubes (electronics) can make the operation of 
flight instruments more accurate and dependable. Radio 
communications, of course, can keep the pilot and pas- 
sengers in touch with persons on the ground and in 
other planes. Radio then can make flying a safe and 
reliable service; therefore, it can be an important part 
of another big industry.” 


T. G. Graham, Vice President, The B. F. Goodrich 
Co., in a talk at the Tire Plant in Tuscaloosa— 
“We have produced synthetic rubber at a rate of 

more than 800,000 tons a year, or more than 200,000 

tons above our normal peacetime requirements. 

“We believe that both natural and synthetic rubber 
will be used on a world-wide basis after the war is won 
and the far eastern plantations restored. However, it 
will be necessary for us to depend upon man-made 
rubber for some time to come, even after hostilities are 
halted, for it will probably take several years to bring 
the plantations back to the pre-war level of rubber 
production. 

“We are making good, consistent progress in learn- 
ing to manufacture better synthetic rubber and to im- 
prove products in which it is used. Man has worked 
with natural rubber for more than 100 years and with 
synthetic rubber of the type made in government plants, 
for only 3 years. 

“T believe that our synthetic rubber plants will be 
just as important to our national security after the war 
is ended as they are today. It is the recommendation 
of the B. F. Goodrich Company that some substantial 
portion of this American rubber-making capacity, which 
is so vitally important today, be maintained on a standby 
basis, just as we propose to support our air force, navy 
and other defense arms.” 
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3 Standard Fastenings 
for Production Efficiency 


Phillips Recessed Head 

Screws—The modern, ef- 
fective, time-saving fastening 
device proven in tens of thou- 
sands of assembly lines. Other 
standard head styles are also 
available. 


Self-Tapping Machine 

Screws —Eliminate sep- 
arate tapping operations for 
fastenings to castings, heavy 
gauge sheet metal, and plas- 
tics. Also available with 
Phillips Recessed Head. 


Washer-Screw Assem- 
blies — When use of lock 
washers is indicated, the time- 
saving of pre-assemblies is 
obvious. Also available in 
standard slotted head styles. 


WATERVILLE 


WATERVILLE 48, CONN. 


AUTRES) 1 | 
Va ie 
ON ELLE 


“‘Cold-forging’’— proof #30 
-»-more each month 


Forethought, when your product is still in the design 
stage, can mean timely delivery of fastenings for that 
“long planned” fast assembly job. Your early and 
precise choice of fastenings—standard or special— 
may be vital to the fast and exacting assembly job 
required for an advantageous start on postwar pro- 
duction. 


That's where Scovill comes in... our broad experi- 
ence in fastenings and ingenuity in special design 
qualify us as specialists in the fastenings field. Let us 
help you determine the best modern fastenings to use 
—a featured standard fastening or a part especially 
designed to suit your needs. 


The part shown above is one of Scovill’s many spe- 
cial purpose cold-forged items. Our special processing 
of this part meant substantial savings in money —ma- 
terials—motions. Call our Fastenings Expert for as- 
sistance so that you likewise may profit. Call him now. 


SCOVILL MANUFACTURING COMPANY 


SCREW 
PRODUCTS 


DIVISION 


Lau 
hom) | TEL. WaTeRBURY 3-3151 


NEW YORK, Chrysler Building . DETROIT, 714 Fisher Building - CHICAGO, 1229 W. Washington Boulevard . PHILADELPHIA, 18 W. Chelten Avenue Building 
PITTSBURGH, 2882 W. Liberty Ave. - SYRACUSE, Syracuse - Kemper Insurance Bldg. - LOS ANGELES, 2627 S. Soto St. - SAN FRANCISCO, 434 Brannan St. 
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A Peek at Postwar Television 


* Developmental model of cabinet-type receiver uses new optical system, 
thereby achieving an important increase in size of plastic viewing screen 


of television receiver, reproducing pictures that 

are brighter, clearer and five times larger than 
obtainable on prewar sets, was recently made by the 
RCA Victor Division of the Radio Corporation of 
America with the cooperation of the National Broad- 
casting Company. The receiver has a new type of 
screen, measuring 16 by 21% inches, of surface-treated 
plastic. The set also has an improved high-voltage pro- 
jection tube, a unique optical system, and an automatic 
frequency-control circuit. The increased screen size is 
largely possible through the optical system which is rep- 
resented in the diagram. Light from the cathode ray 
tube is reflected from a spherical mirror through a 
molded plastic lens which provides the optical correction 
necessary for an undistorted image upon the viewing 
screen. Technical details were explained by Dr. C. B. 
Jolliffe, vice-president in charge of the RCA labora- 
tories. 

Two different optical problems have been overcome 
by special features of the translucent viewing screen. 
One problem faced by the designers was a tendency 
which the screen would normally have to develop a 
“hot spot,” resulting in a glare in the center and in- 
sufficient light in other parts of the image. The other 
problem was the need for distributing a major portion 
of the transmitted light to the area which the spectators 
would occupy in relation to the receiver. Solutions 
were found in a combination of principles which have 
been incorporated in the molded design of the screen 
assuring both even distribution of light over the image 
and a proper distribution of transmitted light within 
the normal viewing angle. 

The high voltage cathode ray tube is substantially 
smaller and lighter in weight than the prewar direct- 


A DEMONSTRATION of a developmental model 


i Flot 
Inclined 


ae GM | Optical system of 
y. the new develop- 
mental model of 
RCA television re- 
ceiver, showing the 
plastic lens which 
brings the reflected 
light from the tube 
face to a focus on 
the flat viewing 
screen. 


i 

| Aspherical! | 
| Correcting | 
Lens ' | 


(Molded Plastic) 
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Viewing Screen 


| Loudspeaker 
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It is expected that console-type television cabinets 
of this kind may also enclose FM and AM broad- 


cast radio-receiving equipment. 


viewing picture tube. Designed to operate at 27,000 
volts—nearly four times the voltage used in prewar 
picture tubes—the new tubes produce a much brighter 
initial image. This high initial brilliance makes it pos- 
sible to obtain from a tube with a face diameter of only 
five inches a bright, clear image on the screen that is 
more than five times as large as could be produced on a 
prewar direct-viewing tube with a face diameter of 
12 inches. 

The automatic frequency control discriminates be- 
tween the transmitted synchronizing impulse and any 
stray noise impulse which otherwise might trigger the 
sawtooth wave-voltage prematurely, by fixing a time 
interval for the former and shutting out impulses which 
do not arrive on schedule. Without some such control, 
noise interference could throw the scanning beam in the 
receiver out of synchronization with the one in the trans- 
mitter, causing the former to “black out” and return on 
some lines of the picture before they were completed. 
“Tear outs” and ragged edge effects might result. Pre- 
venting this form of distortion, reception is regulated 
in the same way that a fly-wheel regulates machinery. 
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THE 
GASKET 


for sealing porcelain bushings 
in oil-filled transformers 










Over seven years of continuous service prove ance to weather is high. No free sulphur is 


that this gasket provides the perfect seal for present and neither is any extractable material 





porcelain bushings in oil-filled transformer that might contaminate insulating oils. 





tanks. The material used is one of Armstrong’s 
specialized Cork-and-Synthetic Rubber Com- 


This cork-and-synthetic rubber composition 





is only one of the many types of materials 





positions. Its true compressibility without side 
flow permits tight sealing without danger of 
cracking the porcelain. It is also impervious 
to oil, water, and gases, and prevents breathing. 

Laboratory-controlled compounding insures 
a balanced, uniform combination of all other 


properties required in this application. Resist- 


supplied to the electrical industry by Arm- 
strong. Other materials include cork, cork 
compositions, synthetic rubber compounds, 
rag felt and fiber sheet packings. With this 
wide range of materials, you can be sure of 
unbiased recommendations when you send your 


sealing problems to Armstrong. 








AL Rw i ke 
GASKETS - SEALS - PACKINGS 


Sealing Materials, see Sweet's A) 






Send for Free Booklet—For 


descriptions of Armstrong’s 







File for Product Designers. 






Or write us for your copy of Cork Compositions e Cork-and-Synthetic Rubber Compositions 


the free booklet, “‘Gaskets, Packings, and Seals.” 






Synthetic Rubber Compounds ®@ Cork-and-Rubber Compositions 


71 ae te dd a * 






UCT Mes iad) Ce) e Lig Lae ala 


Address Armstrong Cork Company, Gaskets and 
Packings Dept., 9504 Arch St., Lancaster, Pa. 
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Vow Materials, Equipment 


Electrical and Mechanical Parts, Finishes 





COOLANT PUMP 


Although this centrifugal pump, made in 27 different 
sizes and types, including foot-mounted, bracket- 
mounted, flange-mounted and in grinder and submerged 





types, is designed especially for pumping coolants and 
cutting oils, it is adaptable for general liquid circulation 
and transfer service. A feature is the open impeller 
which eliminates need for close clearances or metal- 
to-metal contact of running parts. This allows pump- 
ing of liquids that contain abrasives, filings or other 
foreign matter, without damage to pump. Equipped 
with integral motor drive, a totally enclosed ball-bearing 
type of motor is used. Base, bracket, and flange- 
mounted models employ a self-adjusting rotary seal. 
In the grinder and submerged models no seals are 
used but have an overflow hole in the top of the column 
which prevents the liquid within the pump from reach- 
ing the motor bearings. Pump drive is direct through 
a single vertical shaft, running in grease-packed ball 
bearings. Impeller is mounted on extended motor 
shaft. Logansport Machine Company, Inc., Logans- 
port, Ind. 


GLASS-BONDED MICA 


Glass-bonded mica ceramic insulation is now available 
in sheets 19%4 in. x 29% in. and in thicknesses from 
¥% in. to 1% in. Bar stock in rounds and squares 
to 2914 in. in length x % to 1% in. in diameter or 
cross section has also been announced. Because of the 
greatly increased sheet size, it is possible to use this 
high frequency insulation for switchboard panels, large 
inductance bars, large meter panels, transformer covers, 
switch connecting rods, and also as base material for 
assemblies and structural members in R.F. equipment 
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where low-loss insulation is indispensable. Electronic 
Mechanics, Inc., 70 Clifton Blvd., Clifton, N. J. 


GLASS-BASE PLASTIC 


A combination of a fine weave, continuous-filament, 
fiber-glass fabric with melamine thermosetting resin, 
known technically as glass melamine laminate, is now 
available in sheets, tubes and rods. It is especially 


* designed for electrical applications requiring a high 


order of flame and fire resistance together with a high 
arc resistance and mechanical strength. Formica In- 
sulation Co., 4614 Spring Grove Ave., Cincinnati, Ohio. 


REMOTE CONTROL SELECTOR 


Another remote control unit designed for positioning 
a load accurately in any one of a desired number of 
pre-selected positions, within one or many revolutions 
and controlled without regard to sequence by remotely- 
located switch or push-button station, is the motor- 
driven multi-turn selector and torque delivery unit 
illustrated at the left. It has adjustments for six po- 
sitions with 25 turns of the output shaft. Automatic 
operation of selector is accomplished by setting the 


* 





center switch on the control transmitter (shown at the 
right) to the desired position, when the output shaft 
of the torque-delivery unit will turn to selected position. 
Manual operation and presetting of desired positions 
are also provided for by simple adjustments. Remote 
Control Division, American Type Founders, Inc., 11 
West 42nd St., New York 18, N. Y. 


NEW PLASTIC MATERIAL 
A new chemical substance, made of butadiene and 


styrene, the principal ingredients used in making syn- 
thetic rubber, has been announced with the name of 
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At Connecticut Telephone and Electric 
Division, production is unhurried, as it must 
be to maintain accuracy and quality in pre- 
cision electrical and electronic manufactur- 
ing. We substitute time-saving methods for 
hustle and bustle. This has enabled us to 
keep abreasf of the ever-increasing need 
for military communicating equipment of 
uniform dependability. 

After the war, you will very likely use 


"DO NOT SQUANDER TIME" 





.. + Benjamin Franklin 


electrical equipment, electronic devices, or 
communicating systems made at Connecticut 
Telephone and Electric Division. .. Or you 
may be one of the many manufacturers 
who will use our engineering and manufac- 
turing facilities in connection with your own 
products... In either case, our time-saving 
methods will be your gain, measured by 
the important standards of uniform high 
precision, and speed of filling your orders. 


Freshly painted telephone 
chassis run the gantlet of 
automatically controlled 
infra-red dryers, which cut 
drying time to half an hour. 
This system, designed by our 
own engineers, is one of 
many examples of time-sav- 
ing installation throughout 
the Connecticut Telephone 
& Electric Division plant. 





CONNECTICUT TELEPHONE & ELECTRIC DIVISION 


GREAT AMERICAN INDUSTRIES, INC. * MERIDEN, CONNECTICUT 














A NEW 
DU-LITE Chemifinish 


BLACK OXIDE on COPPER ALLOYS 
WITHOUT COPPER PLATING 


Have you any brass or bronze parts 


which are difficult or impossible to 


blacken without plating? 


SEND us a few samples of the parts 


and we will oxidize them by means of 
our new process. They will be returned 
for your inspection with details of pro- 
cessing procedure. We guarantee you 
can duplicate the finish in your plant in 


regular production. 


PERHAPS the life of the copper oxi- 


dizing bath you are now using is too 


short. Du-Lite can help with this 


problem. 


Tre new Du-Lite Fact Book should 


be in your file for reference. Ask for 


a copy. 


DU-LITE CHEMICAL CORP. 
MIDDLETOWN, CONNECTICUT 














styraloy. It is said to be suitable for insulation of 
electric wires, tape, refrigerator trays and for the manu- 
facture of water pipes, shotgun shells and other items 
that must resist mechanical stresses. It has a specific 
gravity less than unity and can be machined, sawed, 
extruded and molded. Made in all colors by means of 
dies or pigments. Dow Chemical Co., Midland, Mich. 


MOTOR-DRIVEN CONTROL TIMER 


Designed for controlling manufacturing Operations in 
which starting is initiated by a momentary contact push- 
button, stopping automatically at pre-set time, this 





timer can also be equipped with interlocking controls 
so that each operation must be completed in correct 
sequence before the next is started. Failure at any point 
will post a signal and timer will re-cycle automatically 
to starting position. Can be used for hydraulic press 
control where pressure valves are shut off upon reach- 
ing a certain tonnage, to hold the pressure for pre- 
determined time and to signal the press operator. 
Equipped for silver contacts it has two-circuit control 
and synchronous motor for 115 volts, 60 cycles a-c. and 
can be provided with additional circuits or arranged for 
other current specifications. Reynolds Electric Com- 
pany, 2650 West Congress St., Chicago 12, II. 


SNAP-ACTION PUSH SWITCH 





This small momentary push-button switch employs a 
snap-action- principle for fast make and break, as well 
as a contact pressure of approximately 35 grams, mak- 
ing it practical for use on d-c. Operates on a 0.625 in. 
movement of the push button and. carries a current rat- 
ing of 10 amperes at 115 volts a-c, and 2 amperes at 
115 volts d-c. It has an audible “click” when operated, 
a desirable indicating feature on certain testing and 
similar applications where positive verification of action 
is necessary. Fixed contacts of fine silver overlay on 
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LOW-LOSS-—pespite neat AND HUMIDITY 


BM-16981 is a new phenolic, 
mica-filled molding material with 
extraordinary low-loss character- 
istics under hot, humid condi- 
tions. BM-16981, indeed, retains 
its superior insulation qualities 
after long periods of immersion— 
greatly surpassing in this impor- 
tant respect all other mica-filled 
phenolics tested by the Bakelite 
Laboratories. 

With its extreme resistance to 
water absorption, its excellent di- 
electric properties, and good mold- 
ing qualities, BM-16981 brings you 
the opportunity to improve the 


performance of molded parts in 
applications subjected to heat and 
high humidity. 

Specify BAKELITE molding ma- 
terial BM-16981 for completely 
new measures of service where at- 
mospheric conditions are generally 
unfavorable for electrical insula- 
tion. Department 6 will be glad 
to send you detailed information 
upon request. 


TRADE MARK 


BAKELITE CORPORATION 
Unit of 
Union Carbide and Carbon Corporation 


a3 
30 EAST 42NpD STREET, NEW YORK 17, N.Y. 


Olding Plastics 


157 








phosphor bronze are threaded and held securely in place 


| the electrical connection being made by brass screws 
F AS I ENER | held securely to two solder lugs. Similar moving con- 


tact, bridging the fixed contacts, assures positive con- 


| tact with minimum contact resistance. Gap is .040 in., 
SER y I | each contact; total contact gap, .080 in. With a round 


phenolic body, the switch measures 7% in. in diameter x 


NOW AVAILABLE AT 1% in. high, from the top of button to the end of the 
lugs and is mounted by a 3-32 bushing, %¢@ in. long 
TWO PLANTS | and is held securely by two mounting nuts. Normally 
| open, single pole type is indicated by a red push button, 
* ie normally closed, single pole, by a black push. Grayhill, 

1 North Pulaski Road, Chicago 24, IIl. 

One in New England at SIGNAL RELAY 
MILFORD, CONN. 


tion relay designed originally for aircraft service, is now 
offered for use in air-borne radio transmitters and re- 





| -Wreioh} a i. 
| 857 Bridgeport Ave. | Weighing only 134 ounces, a signal and communica 





One in the Middle West at 
ELYRIA, OHIO 
1000 West River St. 





ceivers and for other applications requiring exceptional 
resistance to vibration, humidity, and temperature ex- 
tremes. Specifications include six normally open con- 
tacts; contact rating, 3 amperes d-c non-inductive. This 
relay is also available with heavy-duty contacts rated 
at 10 amperes, 28 volts d-c non-inductive and in other 
arrangements of normally open and normally closed 
contacts. Vibration resistance up to 10 g’s at 40,000 
feet; temperature ranges, -65 C to 85 C; approximate 
dimensions, 24g in. long x 1% in. high x % in. wide. 
Magnet coil bobbin is of high-impact, specially molded 
phenolic material. General design and construction are 
Both are equipped to render specialized indicated as meeting Signal Corps requirements for re- 
service on fastening problems and to sistance to humidity, salt spray, and fungus. R-B-M 

give prompt shipping service. Manufacturing Company Division of Essex Wire Cor- 
poration, Logansport, Ind. 





a h é GRID CONTROL RECTIFIER 


MILFORD 


RIVET & MACHINE CO. 


St Bll alk hab hada pliable: An unusually compact and high current thyratron for 
MILFORD CONN. * ELYRIA Ae), te} welding control, motor control and other industrial ap- 


| plications, is mercury-vapor filled with a peak current 
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A GOOD BRAKE GAVE 


~ 
THIS CLUE 


~ 


siti 


FROM FULL SPEED 
TO DEAD STOP IN A 


SPLIT (%) SECOND 


Developed specifically to actuate the inter-cooler door of a high 
altitude fighter plane, this Dumore motor can be brought to a full 
stop in 14 second by its built-in magnetic brake. Near-perfect 
control of motor operation protects parts of the driven device 
against Overrunning and jamming, thereby slashing maintenance 


costs and maintaining an uninterrupted operating efficiency. 
Successful brake design gave the motor a good start in life. 


But it really proved its mettle in punishing months of war duty 


which revealed the motor’s absolute operating dependability 
thru endless hours of unfaltering performance. Compact 

and accurate controls... space and weight economy... 
steadfast service ... these characteristics of Dumore Motors 
may be the very answer to your product design problems. 
Motor-plan your product with The Dumore Company, 
Motor Division, Racine, Wisconsin. 
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CColttbe: your Pilot Light prob- 
1 tem solved! The extensive Dialco 
fi line covers every conceivable 
| application — Aircraft; Marine, 
| Electrical, Electronic, Radio, and 
Industrial. We are geared to 


VW 


supply COMPLETE ASSEMBLIES, 
housing required G.E. or West- 
inghouse Lamps. Special emphoa- 
sis on NEON applications. Send 
data for estimates, suggestions, 
and samples. 


Write for 
CATALOG 


TTT eee 


900 BROADWAY NEW YORK 3, N. Y. 
Telephone: ALgonquin 4-5180-1-2-3 





> Afperciler- | 


Gay TRANSFORMERS and COILS 


Stondard and 
CUSTOM 
CONSTRUCTION 
to meet all ff 
specifications 


engineering 
service 
F a always 
available 


HERCULES ELECTRIC & MFG. CO. 


INCORPORATED 
2500 ATLANTIC AVENUE + BROOKLY 
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rating of 125 amp. and an average of 12.5 amp. d-c 
The filament draws 21 amp. at 2.5 volts because of a 
special patented design resulting in high efficiency, 
small size and quick heating. The tube uses an indus- 
trial 4-pin base. Continental Electric Co., Geneva, III. 


MINIATURE METER 


A sensitive microammeter for normal range of 0-500 
microamperes, but which may also be used as a micro- 
voltmeter or ohmmeter, has been introduced as the 





Model 120. It is a ring-mounted instrument 1% in. 
in diam., hermetically sealed, complying with ASA 
specifications. It may be mounted on panels from \¢ 
to % in. thick.. DeJur Amsco Corp., Northern Blvd. 
and 45th St., Long Island City 1, N. Y. 


MOTOR-DRIVEN TIME DELAY RELAY 


Available in standard time ranges, maximum range, 
25 and 50 seconds, 2.5, 5 and 10 minutes, with mini- 
mum time setting 1.25, 2.5, 7.5, 15 and 30 seconds, 
this compactly designed motor operated d-c time delay 
relay measures 2%. in. wide x 31%4@ in. long x 3416 
in. high. Mounted in a duraluminum frame with brass 





hearing inserts, it weighs (without cover as illustrated ) 
approximately 18 oz. Furnished also in a surface 
mounted formed-steel enclosing case complete with ter- 
minal block, dimensions 5% in. high x 3%¢ in. wide x 
35g in. deep. Equipped with a permanent magnet type 
motor for any voltage, 6 through 30, or can be supplied 
with standard synchronous motor for either 110 or 220 
volts, 50 or 60 cycles. Accuracy is approximately 15 
per cent at rated voltage plus or minus 10 per cent 
Motor output shaft is connected to the cam driving 
mechanism by means of a small universal joint and a 
cupped, magnetically operated gear clutch through 
which the cam assembly shaft is driven or released 
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FOR YOUR IMAGINEERS 


... Alcoa offers this new stain-resisting 


finish for Aluminum 


Stove and equipment manufacturers were 


asking for a stain-resisting finish for aluminum 
—for oven liners, grease pans and the like. 
So Alcoa set their Imagineers to work. The 
result is this new Alumilite* finish. 

What intriguing possibilities this stain- 
resisting finish suggests! Added beauty for 


* Registered trademark 


your products—increased efficiency through 
faster heat distribution—easier upkeep—be- 
cause now you can use Alcoa Aluminum in 
so many new places. 

To manufacturers interested in testing this 
finish, Alcoa offers samples and _ finishing 
service. ALUMINUM COMPANY OF AMERICA, 
2179 Gulf Building, Pittsburgh 19, Penna. 


ALCOA ALUMINUM “” 
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EVEN A BOY 


can see they're bet- 
ter for draftsmen. 
Better in every way 
— even in cost, in) 
the long run! 


Sold by leading drawing f 
material dealers everywhere 


DON'T BE CoY 


about asking your 
boss to make the 
switch from tracing 
papers to Arkwright 
Tracing Cloths! 


WHY NOT EMPLOY 


the next two min- 


I 


utes most profitably 
by writing for free 
samples? We'll 
send them gladly. 
Write, Arkwright 
Finishing Company, 
Providence, R. I. 








A pair of cams rotate with the main shaft to actuate 
the switches which are fully enclosed SPDT, with quick 
double make, double break contacts rated 10 amperes 
on either 24 volts d-c or 110 volts a-c. One switch is 
used to provide an independent load circuit, a second 
for motor control and is set to cut out the motor circuit 
at the end of the shaft travel. A thumb switch for a 
second load circuit may also be provided. Return 
spring resets the cams to starting position when the 
timer is de-energized and reset motion of cam assembly 
is protected with a shock-absorbing stop arm. R. W. 
Cramer Company, Inc., Centerbrook, Conn. 


VARIABLE TRANSFORMER 


For voltage control of small power applications, this 
transformer features an extra large aluminum brush 
heat radiator and a new type of brush pressure adjust- 
ment spring to assure low 
brush temperature rise and re- 
duced probability of damage 
from _ sudden ___ overloads. 
Through ingenious design of 
core and coil, the use of all- 
aluminum mechanical con- 
struction its weight has been 
reduced to nine pounds. This 
includes protective screening, 
totally enclosed terminal box, 
input cord and plug, outlet and 
switch. Units supplied less 
screening and terminal box 
weigh 7% lb. and are designed primarily for rear of 
panel mounting. Convenient connectors on phenol-for- 
maldehyde terminal strip facilitate installation in any 
low-power circuit. One model operates on single phase 
115 volt input to deliver a variable output voltage from 
0-135 volts with 7.5 amperes available at any brush 
position. Another has twice that voltage rating and a 
current rating of 3.0 amperes. Superior Electric Com- 
pany, 83 Laurel St., Bristol, Conn. 


ELECTRONIC COUNTER 


Designed for industrial and laboratory uses, this two- 
decade counter is actuated by a closing contact, sine 
wave, or pulse input as from a photo-electric cell, at 
rates up to 1,000 cycles per second. Each decade di- 
vides by ten, giving a scaling factor of 100. The count 
for 0 to 99 appears on two banks of neon lamps. A 
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Fiw electrical insulations can double in brass as heat 
insulations. Yet so effectively heat resistant is BH Extra 
Flexible Fiberglas Sleeving that actual service records 
show it refuses to burn even in direct contact with heat 
units. The reason—both yarns and impregnation are 
non-inflammable! 

A special gum base and dye applied by an exclusive BH 
process is responsible for many more features. It perma- 
nently prevents fraying, stiffening and abrasive wear. 
The sleeving is unusually flexible and takes the roughest 
handling without fraying. It does not harden and crack 
with age—lasts indefinitely without deterioration. It is 
also non-crystallizing at low temperatures. 

Fiberglas is non-absorbent and unaffected by moisture, 
oil or grease—qualities ideally suited to appliance manu- 
facture for instance. And it has high dielectric and tensile 
strength. 

“Punishment” tests prove that BH Extra Flexible 
Fiberglas Sleeving is the most logical insulation for a host 
of tough jobs. Why not see for yourself? It’s available in 
all standard colors and all sizes from No. 20 to 5%”, in- 
clusive. Write for samples today and compare! 


BH SPECIAL TREATED FIBERGLAS SLEEVING 
UNAFFECTED BY HEAT UP TO 1200°F! 
This is a high quality sleeving that will not fray when cut 
and withstands heat up to 1200°F. Yet no saturant is used 


in the exclusive BH process! Flexible as string, too. Made 
in natural color only—all standard sizes. Try it! 


PRODUCTS 


Dept. M Conshohocken, Penna. 
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You can count on soldered 
connections being depend- 
able and long-lasting when 
they are made with Drake 
Soldering Irons and Solder 
Pots. That’s reason enough 
for their ever - growing 
popularity with fast-pro- 


OS Ee 
ducing American industry. 7 is O | Ss A | D 
Every need of industry 
_ be met, too, for Drake SOLDER POTS 


An Iron for Every Purpose 


Write Now for 
Illustrated Folder 
or 
See Your Radio, 
Electrical or 
Hardware Jobber 


Vas aR 


3656 LINCOLN AVE. - CHICAGO 73, ILL. 


THERMOSWITCHES 


. . « put tires in trim for extra mileage 


lps: 
‘ wh 


Biss "i 


ee ae “ 


Vulcanizing is playing a vital part in the conserva- 
tion of precious rubber ... and in controlling the 
temperature of tire vulcanizers, THERMOSWITCHES 
give unparalleled performance. 


Write for catalogue and complete information ... to 
o 1 (wncorePpPORaTeEeo 


ND-MASS. 


ee rrr! 


telephone-type relay is connected to counter output 
and the relay contacts close once for each 100 input 
cycles. These contacts are connected to an output 
terminal. A conventional electro-mechanical counter 
may also be connected to output terminals to extend the 
count as desired. Applications of this unit which 
weighs 25 Ib. and has a complement of eleven electronic 
tubes, includes counting rates exceeding 10 cycles a 
second, counting and calibrating the actual number of 
cycles applied by resistance welding timers, and use as 
an interval timer. By connecting it through a switch to 
a known external frequency, when switch is closed 
and opened, it counts the number of cycles of the known 
frequency passed in the closed-switch time interval! 
and gives a reading in terms of number of cycles oi! 
known frequency. Operation is from 60 cycle, 105 
to 125 volt line. Potter Instrument Company, 136-56 
Roosevelt Ave., Flushing, N. Y. 


MULTIPLE CIRCUIT SWITCHES 


Heavy duty, multiple circuit, turn switch (Series 
6300) for panel mounting, which may be either locking 
or non-locking provides for flexibility of circuit ar- 
rangement in an almost unlimited series of combina- 
tions of contact assemblies. It is designed for building 
up to the specific requirements of components for such 
equipment as machine tool, industrial and motor con- 


trols, aircraft electrical instruments, electronic devices, 
signaling systems, special lighting systems, welding 
equipment, etc. The three position unit (6303) has 
locking action in the center or neutral position and lock- 
ing or non-locking action in either of the other two 
active positions; either of which may be made inactive 
by a no-throw stop. A two-position switch (6302) has 
locking action (only) in both positions at 20 degrees 
each side of center. Center or neutral position is here 
eliminated. Contact ratings with standard duty contacts 
of %¢ in. fine silver are: 10 amperes, 110 volts a-c (non- 
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IT IS EASY to see that 
both these gentlemen are 
satisfied customers of 
General Industries. One 

acclaims our *“*know-how”’ 

in molded plastic parts 
—the other our velvety 
Smooth Power motors. Yes, 
we do both jobs under one 
roof and one management. 


GENTLEMEN, YVOURE BOTH RIGHT! 
& f° The plastic parts buyer has profited from the 


ingenious skill of our mold makers, who enable us to 
turn out tricky jobs economically and on time. Quite 
likely he has seen our up-to-date equipment for com- 
pression, transfer and injection molding of large or 

small parts in any quantities. Our engineers have made 
sensible and workable suggestions, by reading between 

his blueprint lines. He is typical of leading manufac- 

turers in many fields who rely upon General Industries 

plastics division. 


The speaker on Smooth Power motors might be 
a  taliie® phonograph builder who uses our turntables, 
record changers and recorders. Or he might be a designer THE 
who depends upon these fine low-torque drives to power 
electric, electronic or mechanical devices. In any case, ENERAL 
he’s well acquamted with the facilities of our Smooth 
Power nll Miva, eR 
COMPANY 
We want to emphasize the point that 
we’re a thoroughly able producer of both ELYRIA 
/ 
these products. If your plans call for 
either or both, we’d like to work with 
you. In your request for details, please 
address the respective division . . . small 
motors or plastics. 
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QUICK , WATSON! 
MERE'S THE MAN 
WE WANT... 


* you / 


OCATING springs that are JUST 
RIGHT is tough ... but with us the 
gumshoe is on the other foot. We're 
looking for YOU ... if you are the one 
executive in ten who really understands 
the difference between springs that are 
ALMOST right and the PERFECT coil 
and torsion springs which only super- 
lative equipment and expert “know 
how” make possible Your customers 
will go easier on you, too, if you give 
yourself up. Write or wire... . 


@ 


inductive). With extra heavy duty contacts of %¢ in. 
diameter silver alloy, ratings are: 20 amperes, 110 volts 
a-c (non-inductive). Chassis is heavily constructed of 
brass, rigidly braced and has % in. diameter, 32-thread 
nickel plated brass bushing for the shaft bearing. Shaft 
length according to panel mounting requirement. 

Lever switch (Series 4200) is a light and compact 
unit also designed for circuit flexibility and contact form 
combination, as required in communication systems, 
testing apparatus, instruments, radio and numerous 
other types of equipment. This switch has a frame of 
either zinc or aluminum die casting and uses fine silver 
contacts 4% in. diameter for 5-ampere standard duty, 
or %¢ in. diameter for 10-ampere extra heavy duty— 
110 volts, a-c (non-inductive). Donald P. Mossman, 
Inc., 6133 Northwest Highway, Chicago, IIl. 


TRANSMITTING TUBE SOCKET 


This transmitting tube socket of low loss steatite con- 
struction was developed to accommodate the 4-prong 
bases of seven similar tubes. Measuring 254 x 25% x 
¥% in. thick, it is smaller than previous designs. One 


| J. W. BERNSTON CO. 


PIE MLL IO! | 





66 Farmington Ave Plainville, Conn 





piece base construction is used with molded-in bosses 
on top of the socket, which are ground to present a flat 
mounting surface underneath a chassis. Cadmium- 
plated brass contacts with steel spring reinforcements 
are riveted to the ceramic base in such a way that they 
can not turn. E. F. Johnson Company, Waseca, Minn. 


HERMETICALLY SEALED INSTRUMENTS 





A line of instruments including d-c voltmeters and am- 
meters and a-c radio frequency ammeters is available 
in all standard ratings mentioned in American War 
Standard ASA Specification C-39.2-1944, and conform- 


Pera Ten) Ascot 


106 WEST 4TH ST ELMIRA, N. Y. 
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A Better MOTOR 


MAKES 
A Better Product 


{or 25 years, Baldor has pioneered 
and developed electric motors having 
advanced engineering features. . . inclu- 
ding ball-bearings, sine wave slot con- 
struction, interchangeability, Stream- 
cooled design and Glass Insulation. The 
Baldor Line includes A. C. and D.C. 
Motors, 1/20 to 20 H.P. 


HAVE YOU THE BALDOR MOTOR BULLETINS ? 


BALDOR ELECTRIC COMPANY 


District Offices in Principal Cities ¢ ST. LOUIS 10, MO. 


At left, Top: Baldor glass-insulated motors are used for all applications; espe- 
cially recommended where limited space and weight is a factor. 


At Left, Center: Baldor totally-enclosed motors, Streamcooled Design, available 
in 1 Ph., 3 Ph., and D.C. 


At Lower Left: Baldor fon and blower motors, gimbal-mounted, assure Quiet 
. Operation. 
- ar At Right, Top: Baldor face-mounted vertical motors; totally enclosed Stream- 
APs cooled design; | Ph., 3 Ph., and D.C. 
a THe At Right, Center: Fully compensated D. C. motors; available in standard and 
. low voltage for truck, railway and traction service. 
At Lower Right: Baldor face-mounted horizontal.motors; totally enclosed, Stream- 
cooled Design; 1 Ph., 3 Ph., and D.C. 


25 YEARS OF ENGINEERING SERVICE TO MOTOR BUYERS 


A MESSAGE TO 
Electric Motor 


REPAIR MEN 


© For the past three years it has been extremely difficult for us 

to fill orders from our many motor repair shop friends. This 

was due to high priority ratings and the fact that twenty-four 

hours a day were not enough to fill all of the orders for commu- 

tators going into planes, tanks, ships and other fighting equip- Over Ten Million 
ment .. . Today because of our vastly increased capacity, we are Since Pearl Harbor 
able to meet your requirements within a reasonable length of 

time. Three sources to choose from —all under capable and 

experienced management . . . Our representatives are located 

in key cities throughout the nation. 


TOLEDO STANDARD COMMUTATOR CO.—Toledo 6, Ohio 
HOMER COMMUTATOR CORP.—Cleveland 3, Ohio 
HILLSDALE COMMUTATOR CO.—Hillsdale, Michigan 


THE NATION'S LARGEST EXCLUSIVE MANUFACTURERS OF QUALITY COMMUTATORS 


APRIL 1945 





aon ye 


CLOS 
sce E ae by is 


imt\< 
s pAecd bakel™ 


ecijate sil 
j 


ting is app z 
meres HOS OF: 
spect Lo te 
repnated ane : ie 
_-impreenetrs 


ie rl aAec 
xter nal: XY. 


3 have aM 


capacitors Vevxaz wal 


mdi ati - ee 


@ Aerovox silvered mica capacitors are designed 
for the most critical applications requiring pre- 
cise capacitance values and extreme stability. 
Silvered coating applied to mica and fired at 
elevated temperatures. Units encased in molded 
XM low-loss red bakelite for silvered-mica 
identification. 





SILVERED MICA CAPACITORS 


In three types: 1000 v. D.C. 
test: Type 1469, .0OOOOS to 
degree C.—a remarkably low “© maw a, a. — 
value. Type 1469, .00075 to .0025 


Excellent retrace character- mid.. and to .001 mfd. in 
600 v. 


Average positive temperature 
coefficient of only .003% per 


ti ticall i- 
ee eer va clientes ie Standard tolerance plus/mi- 
tance drift with time, excep- nus 8%. Also plas minus 3, 


tionally high Q. 2 and 1% 


@ Submit that problem... 


If it deals with capacitance of any kind, send it to 
us for engineering collaborational and quotations. 
Literature on request. 


Ee Pea A Anon er Va es 
TESTED 


ing to the performance requirements of that standar¢c 
They are especially intended to meet the demands 
the Armed Forces for moisture- and fungus-proof indi- 
cating instruments. The sealing is unaffected, it is 
said, by thermal shock, mechanical shock or fatigue 
vibration. Diameter 214 in. General Electric Co.. 
Schenectady 5; N. Y. 


BRUSH HOLDER 


This brush holder is fabricated from heavy sheet brass 
and is mounted on the stud with a clamp, eliminating 
the necessity of close tolerances on stud diameters and 
permitting the use of commercial bar stock. The con- 


struction avoids stud marring and allows easy removal 
and replacement. It has passed high impact Navy 
shock test requirements. These brush holders are 
available for 14 to % in. diameter stud mountings and 
are recommended for use on motors in sizes from }2 
hp up. Publix Metal Products, Inc., 100 Sixth Ave., 
New York 13, N. Y. 


TRANSFORMER MOUNTINGS 


Self-aligning, detachable mounting studs, will permit 
tolerances in mounting dimensions to exceed % in. and 
eliminate production rejects ordinarily due to bad 
threads, bent or broken studs, leaks, or changes in 
length specifications. A simple clip, stamped from 
heavy gage steel and cadmium plated, keeps the stud 
from turning while permitting it to be moved in two 
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@ Its bend-ability and high are 
resistance, suggested the use of 
National Vulcanized Fibre in the 
baflle 


used in an electric circuit breaker. 


manufacture of this are 


Tough Production Problems Made Easy by this 


Remarkable Property of National Vulcanized Fibre 


Just as the amazing bending properties 
of National Vulcanized Fibre suggested 
its use and simplified the production 
of this arc baffle—so will its combi- 
nation of outstanding characteristics 
make it readily adaptable for the manu- 
facture of countless other industrial 
products. 

Its superior machinability and form- 
ing qualities, its toughness and high 


dielectric strength, its resistance to 
wear and abrasion, its lightness of 
weight and its long-lasting durability 
. .. all combine to make this material 
highly versatile and suitable for an 
almost endless number of industrial 
uses. If desired, these same properties 
may be modified to meet requirements 
of your specific applications. 

Right now our entire output is being 


used for vital war purposes. But our 
technical engineers will be glad to 
work with you and show you how this 
versatile material will help you over- 
come tough production problems in 
peacetime . . . how it may open up en- 
tirely new fields for profitable products 
for you. Write us now. Let a trained 
technical man show you how National 
Vulcanized Fibre will help you /ater on. 


NATIONAL VULCANIZED FIBRE CO. 


Wilmington, Delaware 
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Offices in Principal Cities 





New “highs” in production, new “lows” in 
unit cost start the day you change from 
solid rivets to tubular or split rivets and 
Chicago Automatic Rivet Setters. Chicago 
Riveting is fully automatic . . . the rivet 
is fed, inserted and clinched with each trip 
of the foot pedal. 

Have Chicago Rivet engineers analyze 
your rivet cost reduction possibilities now. 
Send us loose samples of your assemblies 

. we return them fully riveted, with ac- 
curately estimated riveting time schedules. 
When Army and Navy men see how much 
faster and better Chicago Riveting is, their 
usual advice is “Change now to Chicago 
Automatic Riveting.” 


Typical Chicago Automatic Rivet 

Setter. Other models available for 

setting up to 4 rivets at atime... 
bench or pedal types. 


: é CHICAGO RIVET 
NM C4 & MACHINE CO. 


9609 W. JACKSON BLVD., BELLWOOD, ILL., (Chicago Suburb) 
TUBULAR AND SPLIT RIVETS IN ALL RIVET METALS 


Cord Assemblies 
NEED not be 


W p iP G- Ugly "7 
They ARE not with 


ELECTRIX 
soft-rubber PLUGS 


Now producing Precision GAGES, TOOLS and MOLDS 
for manufacturers of war essentials. 


146 MIDDLE STREET * PAWTUCKET, R. |. 








- directions or moved in four directions for alignme: 


with irregularly spaced holes and is also replaceable with 
any round-head machine screw. Transformers thu: 
equipped are available in 15 standard case sizes, her 
metically or non-hermetically sealed. Electronic Com- 
ponents Company, 423 North Western Avenue, Lo: 
Angeles 4, Calif. 


HIGH POWER CONDENSER 


Utilizing a new style of construction, a high-power, 
high-capacity condenser is available in various spacings 
up to 1% in. For a spacing of 1 in. the breakdown 
rating is 45,000 volts peak at 2 megacycles. The con- 
denser plates are 18 in. square, made of sheet metal. 


A protective gap is built into the condenser to protect 
plates in the event of flash over. Top insulators are 
equipped with corona shields. The model illustrated 
has a capacity of 1200 mmf. and stands 40 in. high. 
E. F. Johnson Co., Waseca, Minn. 


SOLENOID VALVE 


This solenoid valve is made of forged steel in sizes from 
Y4 to 2 in., either screwed end, flanged or socket weld, 
to operate on pressures up to 2000 lb. and tempera- 
tures as high as 1000 F. Has a two-winding solenoid 
with all parts enclosed. Can be used for automatic 
re-set. When current fails valve closes and will not 
open when current is resumed unless momentary con- 


ELECTRICAL MANUFACTURING 





CREATIVE ELECTRICAL 
ENGINEERING... 
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NO! 1 SAID 


ITH red points as scarce as they are, 
this mistake is understandable but, 
when a design engineer says he wants a 
field of 3500 GAUSS, the chances are good 
that he has something else in mind—pos- 


sibly a permanent magnet. 


And if it is a permanent magnet, it’s an 
odds-on bet that he’ll be tough about such 
details as size, shape, weight, allowances 
for grinding and other factors he considers 
essential. 


Neatest way out of any such situation is 

to humor him—“Yes”’ him—tell him to 
stay right where he is 
while you get in touch 
with Cinaudagraph, 
where they speak his 
language. 


a. ~ 


Typical of the many varie- 

ties of Permanent Magnets 

designed and made by 
CINAUDAGRAPH. 


CINAUDAGRAPH CORPORATION 
6 SELLECK STREET 
4-CC-1 


PU Ce ed 


CORPORATION 


STAMFORD, CONN. 


| 


tact is made by pressing a button on a separate circu 

wired to an instrument panel. Can be wired to the pane 
to operate from two push-butfons, one to make contac: 
and open the valve, the other to close it. Hoppe Engi 
neering Company, Greensboro, Ind. 


THYRATON TUBE 


Now available to equipment manufacturers is a sensi 
tive, four-electrode, thyratron RCA-3D22, of the in 
directly heated cathode type designed for use in relay 
and grid-controlled rectifier applications, particularly 


those involving motor-control service. It employs a 
sturdy and compact single-ended construction which 
eliminates bulb terminals with their attendant flexible 
leads and has a control characteristic which is essen- 
tially independent of ambient temperature variations 
over a wide range by virtue of the inert gas content. 
Small preconduction or gas-leakage currents, low con- 
trol-grid-to-anode capacitance, and low control-grid 
current are among its unusual features. Conservatively 
rated to handle an average output current of 0.75 am- 
pere in continuous operation, this tube is 45¢ in. long 
with a 7-pin base 23% in. in diameter. RCA Victor 
Division, Radio Corporation of America, Camden, N. J. 


LOCKING FASTENER 


- This new one-piece fastener assembly provides a 
spring pressure that pulls fastened material together, 
for tight, vibration-proof installations and high initial 
loads without deflection. Self-adjusting to compensate 
for various material thicknesses within its range, the 


ELECTRICAL MANUFACTURING 








“This is your 
answer to the 
Lead Problem,” 


says Romey 
























ROME CABLE 
SYNTHINOL"* 
TYPE SNW 


. 


Lead is scarce and a critical material. As stated in the official Lead 
Order No. M-38, the available supply must be conserved. Lead is now 
available for certain specific uses only. 


So Romey says Rome Cable SYNTHINOL* Type SNW is your answer to 
the lead problem. 


This type is approved by the Underwriters Laboratories for use under 
Section 3035 of the National Electric Code in Raceway Systems — (1) 
underground, (2) in concrete slabs of masonry in direct contact with 
the earth, (3) in wet locations, (4) where condensation and accumula- 
tion of moisture within the raceways are likely to occur. 


With the thermoplastic synthetic insulation you get all these essential 
properties: 


- WATER RESISTANCE “ FLAME RESISTANCE 


1 HIGH INSULATION 

‘ “ ACID RESISTANCE “ aiaamueanmen 

ad yw SOLVENT RESISTANCE w COLOR STABILITY 

J. 
\ SMALL DIAMETER TENSILE STRENGTH 
WIDE COLOR RANGE WV FLEXURAL STRENGTH 


Y acinc ) TOUGHNESS 


(Impact strength) 


EASY PULLING 
WV virtectnic sTRENGTH adtnaed iatet 


“ ABRASION RESISTANCE ~ EASY STRIPPING 








Standard colors are black, white, red, green, yellow, blue, orange and brown. 


mw BAR TO FINISHED | 


Tey ise 


mi CORPORATION 
ai I - NEW YORK 
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BETTER NOT RUN OUT OF GAS HERE 


®@ The fuel gage of a tank is a bit more important than the 
one on your late *41 model for it must give precise indication 
of the fuel level under al] operating conditions. Its calibration 
depends on the accuracy and permanence of a spring held to 
unusually close load and rate tolerances. 


We make a lot of these springs from high tensile Beryllium 
copper wire and supply them to the manufacturers of fuel gages. 


Phone Holly 2211 or from Detroit 
dial Cherry 4419 


af 
oe 


AMERICAN SPRING 


OF HOLLY INC., HOLLY, MICHIGAN 





EUR A- Eh 


FOR EVERY LEANING REQUIREMENT 











fastener locks and unlocks with a quarter-turn in a % 
degree clockwise rotation, or may be permanently i: 

stalled for use as a blind rivet. Construction of it 

head assures one-direction rotation. One quarter-tur: 
puts the initial twist in the spring element while a sec- 
ond quarter-turn locks the fastener in place. Simmon 
Fastener Division, Simmons Machine Tool Corporatio: 

981 Broadway, Albany 1, N. Y. 


DOUBLE-COIL SPRING LOCK WASHERS 


These double-coil spring lock washers are designed to 
provide a greater reactive spring pressure than is ob- 
tained with other types of lock washers, more resistance 





to shock, vibration and severe service and for use par- 
ticularly on grading machines, bulldozers, agricultural 
equipment and other heavy duty machinery. Furnished 
in various finish in sizes for No. 4 screws up to 1-in. 
bolts, and larger, also in double coil type of light section 
for special electrical uses. George K. Garrett Company, 
Inc., 1421 Chestnut St., Philadelphia 2, Pa. 


SWITCH COPPER 


Specially prepared switch copper that eliminates hand- 
finishing of the metal before product assembly is now 
manufactured by a process that brings new economies 





to the fabrication of switches, knife-blade fuses, bus 
bars and other products that require a flat copper con- 
ductor with minimum contact loss. Its polish eliminates 
the usual selection, sand blast and wire brush operations 
and provides an excellent contact and conductive sur- 
face. For cutting to length, drilling and assembly by 
the equipment manufacturer, the. metal comes with 
square or rounded edges, has close tolerances that ex- 
cludes convexity when flatness is measured across the 
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D. C. Motor with A. C. take-off, especially 
developed for a portable aircraft engine 


for your eu PRODUCT 


Anes ee: Intermittent high 


Py torque motor 
with low weight 
factor, developed 

: for aircraft service. 


MOTOR 


Small, sturdy motor especially designed 
for aircraft heater service but can be read- 
ily adapted to a wide range of industrial 
applications. 


Compactly de- 
signed motor 
developed for 
de-icer metering 
pump and special 
instrument service. 


Base-mounted, explosion-proof aircraft 
geared fuel transfer pump motor. Preci- 
sion built with compactness and depend- 
ability. 


FRACTIONAL HORSEPOWER 


orm & eae SPECIAL APPLICATION MOTORS 
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SOLDERING IRONS 


are widely used in industrial plants 
throughout the country. They are de- 
signed to withstand the strain of the 
continuous service required of factory tools. 


SPOT SOLDERING MACHINES 


designed for treadle operation for 


advancement of iron and solder 
leaving operator’s hands free for 
handling of product. 


AMT TTT 












SOLDERING IRON TEM- 
PERATURE CONTROLS 
prevent overheating of 
solderina irons between 
soldering operations. 
Irons do not deteriorate 
when being used. The 
idle period is the cause 
of deterioration. 
SOLDER POTS 

ruggedly constructed pots 
of various sizes designed 
for continuous operation 
and so constructed that 
they are easily and 
quickly serviced, should 
elements have to be re- 
placed. 


Write for Catalog 


ELECTRIC SOLDERING IRON CO., INC. 


2845 WEST ELM STREET, DEEP RIVER, CONNECTICUT 


_ WATERBURY’S METAL 





SUNDRIES DIVISION 
for Small Metal Parts 


Get in touch with Waterbury for the small metal 
parts needed in your manufacturing. Find out 
whether or not we can supply you from our stock 
without waiting to have it made on order. When 
special parts are needed, get our quotation first. 


EYELETS FERRULES 
TERMINALS 
SPECIAL METAL PARTS 
Made from Brass, Copper, Bronze, 


Steel, White Metal, Aluminum 
and Zinc 


WATERBURY COMPANIES, INC. 


rmerly Waterbury Button Co., Est. 1812 


WATERBURY, CONNECTICUT 








width. Concavity .001 in. maximum per side up t 
2 in.; .002 in. per side, 2 in. and over; camber, or dept! 
of lengthwise arc, 4 in. maximum in 8 feet. Revere 
Copper and Brass, Inc., 230 Park Ave., New York 
17, N.Y. 


SPRING STEEL LOCK NUT 
A quick-fastening lock nut with contact screw threads 


around the entire circumference operates by tension re 
sulting from the tightening process. Performance ha: 





been found by test, it is said, to exceed requirements 
of Army Air Force, Specification 25533. Furnished 
in two types, one for sheet metal screws in sizes from 
Nos. 4 to 14 and the other for coarse machine screws 
Nos. 6, 8, 10, 4% and %». Adel Precision Products 
Corp., Burbank, Calif. 


SUPPRESSOR TUBE CAP 


Designed for radio tube applications where a series re- 
sistor is required in the connector lead to eliminate 
parasitic oscillation, this suppressor tube cap has a 


TRE 
pier 


PO ot 
% 





knurled section in the top of the grid cap connector. It 
may be unscrewed for insertion, within the cavity under 
cap, of suitable resisistor of predetermined value. The 
cap clamps to the lead wire with a washer thus pro- 
viding strain relief. It is made for %¢ in. diameter 
top and is also available for side lead applications. 
Alden Products Company, 186 North Main St., Brock- 
ton 64, Mass. . 


SOLDERLESS TERMINAL BLOCK 


This terminal block, a multiple binding post connector 
strip with each terminal post capable of handling from 





two to eight wires in the smaller ranges, is made in 
several different styles. Series A-200, with termin il 
posts staggered in V Formations, Series A-300, with 
terminal set straight in line. Each binding post stud 
has a slotted channel that locks together the wires he'd 
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The metal that boosts output, cuts 
costs, saves time, when “‘GO-Day” comes 


The time lag from plan board to finished product can be cut 
PISTONS sharply with ArmaSteel, the metal that has proved its mettle in 
wp Geeta aniiiie hundreds of strategic war uses. In your reconversion plans con- 
turer has used ArmaSteel sider these factors: 
pistons for years, chalking 1 


up impressive records of 
continuous service. 


. ArmaSteel is cast to conform closely . ArmaSteel maintains its properties at 
to final shapes, cutting machining time, sub-zero temperatures. 
lowering cost of manufacture and re- 
ducing scrap loss. . ArmaSteel may be machined and pol- 


‘ : ; i i finishes so necessar 
EA . ArmaSteel is much easier to machine ished to the mirror Y 
GEARS than steel bar stock and forgings of the to reduce friction. 


Faster gear duc- : 
tion Ah cco same Brinell hardness. . ArmaSteel can be cast to combine 


closer to finished di- : ArmaSteel has a uniform structure and several parts in one integral casting, 
mensions and easier a high yield ratio, with good fatigue thereby reducing machining and as- 
machining is a lead- and wear properties. sembly costs. 


i d tage of i i be 
ArmaSteel.. ae eee = . ArmaSteel can be heat-treated to 


; cesses, such as induction, flame-hard- cover a wide range of physical 
CLUTCH ; ening or bath immersion. properties. 
THROWOUT COLLARS Leading manufacturers have proved ArmaSteel to be an excep- 
' Ciainieiial nadine tionally versatile material, adaptable to varied requirements and 
fog ce ae ge lending itself to time-saving techniques. 


Mt it for the heavy Investigate ArmaSteel. It may effect savings and improvements 
loads and wear to 


tidy Qeeweted> in your product. Write us, detailing your requirements. Specify 
lars are subjected. ArmaSteel in your reconversion plans. 


BUY ANOTHER 
WAR BOND FIRST 


SAGINAW MALLEABLE IRON pivision o—- GENERAL MOTORS 


SAGINAW, MICHIGAN “Reg. U. S. Pat. Ou 


CAST FOR A LE Gay ROLE INDUSTRY 
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between a top clamp built into the nut and a lower clam, 
secured to the base. Spring action of the clamp elimi- 
nates vibration and no special tools other than the 
normal socket wrench of pliers are required. Base is of 
laminated phenolic coated with a hard, moisture-proof, 
arc-resistant film containing a fungicidal substance to 
“tropicalize” the unit. L. S. Brach Manufacturing 
Corporation, 55 Dickerson St., Newark 4, N. J. 


ELASTIC SLEEVE SEAL 


mania! 
WITH 
ie Gai 





A new seal for the shafts of refrigeration compressors 
has been developed which eliminates all springs, shims 
and shaft glands. It may be installed on old equipment 
or incorporated in new designs with equal facility. 
The seal bearing is located at the source of oil supply 
so that proper lubrication is assured. Temperature 
Control Devices, 252 Alden Ave., New Haven, Conn. 


B-29 Sighting Station 
Thomastrip precoated with 
nickel can be deeply drawn, 
bent, or formed without 
cracking or peeling. 


Precoated Thomastrip often gives production 
results that have never before been expected of 
steel. Nickel coated, for example, provides pro- 
tection against rust and corrosion during fabri- 
cating of parts . . . protection against scaling 
during heat treating . . . a non-ferrous coating 
over a ferrous base metal . . . a ductile surface 
for deep drawing .. . and an ultimate finish. 
With nickel coated Thomastrip, you may be able 
to replace more costly metals without loss of 
production or quality. Your inquiries will be 
answered promptly. 





ELECTRO COATED ZINC, COPPER, NICKEL AND BRASS 

. HOT DIPPED TIN AND SOLDER . . . LACQUER COATED 
IN COLORS . UNCOATED PRECISION STRIP, CARBON 
AND ALLOY SPECIALTIES. 


Here is the way a B-29 General Electric permits 
side gunner uses his elec- him to control and fire 
trically-operated sighting simultaneously as many as 
device to fire at enemy three of the plane’s five 


THE THOMAS STEEL CO., WARREN, 0. 


COLD ROLLED STRIP STEEL SPECIALISTS 
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planes. All he has to do is 
keep his sight on the target 
and press a trigger. A sys- 
tem of central-station gun- 
fire control designed and 
built for the Superforts by 
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turrets. Gunners wear oxy- 
gen masks in combat as a 
precaution against puncture 
of the plane’s pressurized 
cabin area by enemy gun- 
fire or flak. 








here's help 


for busy plastics 
“intelligence 
officers” 


To be as helpful as possible during 
this time of swift technical develop- 
ments in plastics, Monsanto has in- 
stituted a new Bulletin Information 
Service, to which you are welcome. 


This service is Monsanto’s solu- 
tion to the growing problem of keep- 
ing the technical minded plastics 
man completely informed so that he 
can make the best possible use of the 
aew materials being developed and 
the new qualities being added to the 
familiar, established materials. 


These bulletins are issued as soon 
as new developments are authenti- 
cated in the laboratory and the field 
... Without waiting for fancy print- 
ing or arbitrary publication dates. 


If you have need in your business 
for these plastics “‘communiques”’ 
we will be glad to place your name 
on our Bulletin Information Service 
mailing list. Meanwhile, scan the list 
of current Monsanto bulletins and 
publications; if there are any here 
that interest you, order them with 
the convenient coupon below. All 
are free, of course. Address: 
MONSANTO CHEMICAL COMPANY, 
Plastics Division,Springfield 2, Mass. 


The Family of Mon- 
santo Plastics —A 
guide for product 
designers 


Resinox—A Mon- 
santo plastic 


Lustron—A Mon- 
santo plastic 


Monsanto Plastics — 
A data book for 
molders and fabri- 
cators 


Monsanto potting 
compound 


Cerex data sheet 


Cerex—Applications 


Styramic HT 
(polydichlorostyrene) - 


Divinylbenzene 


Thalid resins for 
impression molding. 
Fabrication informa- 
tion 


Thalid for impression 
molding. Application 
information 


Thaid — Glass cloth 
laminates. Physical 
properties 


Thalid for impression 
molding. Data sheet 


Resimene 803-A 
Black. Melamine 
molding material 


Resimene 80° -K— 
Specifications. Mold- 
ing laminating resin 


Resimene 803-A — 
General 


Resimene molding 
compounds and resins 


MONSANTO CHEMICAL CoMPANY, Plastics Division 
Springfield 2, Massachusetts 


Please send the following bulletins: 


MONSANTO oe 


[ x400 
r] 8 [_] X200-2 | X500- 
[jc [-] X200-3 ~] X50 
[1D 


PLASTICS sees ae 


SERVING INDUSTRY... .WHICH SERVES MANKIND 


-1 [-] X500-5 
1 [] X500-6 
500-4 [_] X800-1 


Company _ : ; __Address 


City. ___ State 
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Acme Enameled Wire 






DURABILITY 
TOUGHNESS 
GOOD “SLIP” 


It Stands the Gaff of 
Modern Winding 


Acme enameled Magnet Wire has high abrasion re- 
sistance, unusual flexibility and a good “slip’—all 
of great importance in these difficult production days. 
By its consistent use, electrical manufacturers have 
increased output, reduced rejections and lowered 
costs, eased the work. 


The enamel, the insulation base of most types, was 
developed in the Acme plant to meet our own exact- 
ing coil winding requirements. Its adhesion, flexi- 
bility and dielectric more than meet all standard elec- 
trical tests. The cotton, silk and paper used are of 
best quality. The glass in HEATEX wire has the 
flexibility of silk and the 


h ist ee. 
eat resistance and insu ENAMELITE 


Aeme 


THE ACME WIRE CO. 
NEW HAVEN, CONN. 


lation value of solid glass! a 

Many improvements have fORMVAR 

been made in magnet wire Special Enamel 

the past few years. Ifthe (COTTONITE 

wire you use is somewhat Cotton Over Enamel 
“dated,” you are not get- PAPERITE . 

ting what Acme can give Paper Over Enamel 
you. You are welcome to pr 4TEX 


consult our engineers. 





Glass Covered Wire 





PRODUCTS 
MAGNET WIRE - COILS - VARNISHED INSULATIONS | 
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LOW-LOSS PLASTIC 


A new low-loss phenolic plastic molding material, 
designed specifically to provide stable electrical insula- 
tion values even when used under conditions of ele- 
vated temperature and high relative humidity, has been 
announced. Designated as BM-16981, this phenolic, 
mica-filled molding material is especially suitable in 
high-frequency circuits where the loss factor must be 
held to a minimum under a wide range of operating 
conditions. In a recent test, specimens molded of 
BM-16981 and various other mica-filled phenolic ma- 
terials were immersed for a period of 3,600 hours in 
water heated to 50 C. The volume resistivity of 
BM-16981 remained high, decreasing from 1 x 108 
megohms to 1.6 x 105 megohms—a slight loss in effi- 
ciency as compared to the accelerated decrease in volume 
resistivity of the other materials. At 1 megacycle, the 
power factor of BM-16981 was 0.055. These and 
other test readings indicate that BM-16981 retains 
superior low-loss electrical characteristics under warm, 
humid conditions. In addition, it possesses the follow- 
ing desirable properties as indicated by tests: 

Specific gravity—1.86—1.92 
Molding shrinkage—O.002—0.004 in. per in. 
Izod impact strength—0.30 to 0.34 ft-lb. per in. of notch 

—A.S.T.M. D-48-43-T 
Flexural strength—9,000-11,000 lb. per sq. in— 

D-48-43-T 
Compressive strength—18,000-24,000 Ib. per sq. in.— 

Y% inch cube 
Power factor @ 1 Kce.—0.010—0.015—A.S.T.M.— 

D-48-43-T 
Power factor @ 1 Mc—0.0065- —0.0075—A.S.T.M. 
. —D-48-43-T 
Water absorption—Max. gain in weight—0.05 per cent 

—A.S.T.M.—D-48-43-T 

Pieces from which these data were obtained were 
molded under conditions conducive to the best finished 
properties. While these data are indicative of the prop- 
erties of the material, no guarantee of such properties 
in finished commercial articles is implied, due to the 
infinite variety of molding conditions arising from 
various shaped parts, and mold designs. The Bake- 
lite Corporation, 300 Madison Avenue, New York 
17, N. & 


PLASTICIZER FOR POLYVINYL CHLORIDE 


Commercial scale production of a new ester type 
plasticizer which imparts a high degree of flexibility 
to vinyl coated fabrics subjected to low temperatures 
such as those used in strip coatings, free films, and 
insulation jackets has been announced. Known as 
dioctyl sebacate, the material is a high boiling, stable, 
light colored liquid and combines the excellent low 
temperature flexibility associated with dibutyl sebacate 
with the extreme non-volatility characteristics exhibited 
by dibenzyl sebacate. 

The material is not susceptible to extraction by water, 
but, like almost all other monomeric esters, is not 
resistant to oils. Polyvinyl chloride films containing 
it exhibit low flammability resistance. The bend-brittle 
point is the temperature 5 C. above the cracking point. 
Resinous Products & Chemical Company, Philadelphia, 
Pa. 
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for POSITIVE HERMETIC SEALING 


9824 


Average of Actual Test Flash Over | Recommended Maximum Use Voltage 
or Breakdown Voltage R.M.S. at Sea Level R.M.S. é 
Actual Size Photograph 


KOVAR ELECTRODE 
See below for 
standard styles 


: : 
INSULATION RESISTANCE OVER 1,000,000 MEGOHMS 


METAL-GLASS SEALS 


py STUPAKOFF 


The series of Stupakoff metal-glass seals illustrated offers maxi- 
mum electrical qualities consistent with space limitations and 
simplicity of design permitting mass production. They are suit- 
able for operation at temperatures from —55° C to +200° C, 
and are tested to meet thermal shock specifications of the 
services. The construction provides a hermetic seal with a 
long electrical leakage path, resistance to thermal shock and 
mechanical strength. 

Such seals are made possible by the metal, Kovar, a cobalt, 
nickel, iron alloy which matches the expansion of certain hard 


glasses from —80O° C to the annealing point of the glass 
(approx. +450° C). Kovar forms a seal through a heating 
process in which the oxide of Kovar is dissolved into the glass 
to form a perfect bond— pressure and vacuum tight under 


extreme climatic conditions. 
Stupakoff furnishes Kovar-glass seals with single or multi- A B D E F 
ple electrodes in various styles. For those equipp:d for glass 


working, Stupakoff supplies Kovar as rod, sheet, wire, tubing STANDARD ELECTRODE STYLES 
or fabricated into cups, eyelets or special shapes. ‘ 

Write Stupakoff today for assistance in developing hermet- AVAILABLE IN COMBINATION 
ically sealed components for war applications. Samples and (EXCEPT B) 
reprints of this advertisement may be obtained by writing 
department K-56. 


Do More Than Before—Buy EXTRA War Bonds 


STUPAKOFF CERAMIC AND MANUFACTURING CO., LATROBE, PA. 
i Products for the World of Electronics 


ACHIEVEMENT™ 
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ORIGINAL EQUIPMENT Engineers and designers will find here electrical and 


mechanical characteristics of original equipment motors 
that will facilitate their specification when designing 
machines, appliances and equipment. Local addresses 
of motor manufacturers will be found in the advertise- 


ments elsewhere in this or in previous issues. 


S P E C | F j C A T j O N S Continued within following 4 pages t 


Devices, 


A—SINGLE PHASE 
B—POLYPHASE 
C—DIRECT CURRENT 
D—UNIVERSAL 


Alliance Mfg. Co. 
Barber-Colman Co. 
Bodine Electric Co. 
Burke Electric Co 
Crocker-Wheeler 

Elec. Mfg. Co. 

P liance Div. 
otors Corp. 
Delco Products Div 
General Motors Corp. 
Electric Motor Corp. 
Electric Specialty Co. 


Baldor Electric Co. 
Electric Indicator 


Genera 
Dumore Co. 
Eastern Air 
Eicor, Inc 


Delco A 


> 


we Miniature, under 1/50 hp. 
aS Fractional, 1/50 to 1 hp. 
Co | Integral, 1 to 7% hp. 

= Larger than 7% hp. 
Shunt and Compound 
Series 

Split-phase induction 


Repulsion start-induction 
run 


Repulsion 

Capacitor start-induction 
run 

Capacitor 

Squirrel cage 

Polyphase wound rotor 

Shaded pole 

High cycle 


ABCD | ACD 


By nchronous 
Varying 

- Adjustable 
Multi-speed 


A—Normal torque, 
normal starting current 


| SPEED | 


B—Normal torque, low 
starting current 


C—High torque, low r 

starting current 
D—High slip 
E—Low starting torque, 
normal starting current 
F—Low starting torque, 
low starting current 

Torque ; AB 
Reversing ! ] ABCD 
Low voltage—6, 12, 32, etc. / al sat | 
Open, self-ventilated y ; ABCD 
Splash or drip-proof 

» Totally enclosed s 

*External fan-cooled 


Explosion-proof 
Separately ventilated ABCD 
} Horizonta ABCD 
Vertical “AC | ABC |A| ABCD | BCD | ABC |} BC | C ABCD 
“Flange orface ABC | BC | ACD “ABCD 
Bracket : ABCD 

Resilient “ABCD ABC A 


Shaftless BCD | ABC B 

“Sleeve ; “A| ABCD | BCD | ABC | BC | ACD 

“Ball ; Be | CC. | ABC 1 ACD I ABC 
Tapered and straight roller 


Speed reducer (geared) 

Clutch 

Brake 

Governor control ACD 
Temperature-protected ACD 

Brush-lifting A 


. 


OPERATING 
CHARACTERISTICS 


“BCD _ 
“ACD | ABCD 
ae 
ACD_| ABCD_ 
ACD | ABCD 
ACD | ABCD 
ABCD 
“ABCD 


FRAME | 








| MOUNTING | 








BEAR- 
INGS 


SCIAL 
FEATURES iS 


SP 
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TRANSFORMERS 


aed ane built to meet 


Tie 
ro 
-Anniversary 


APRIL 1945 


You benefit in many ways through having an able and 
experienced organization design and make your transform- 


ers ... Typical Standard products are shown here. 


—— 


cod 


s pecial transformers have always been a specialty 
‘with Standard Transformer Company of Warren, Ohio. 
Designed and built in quantities to meet the specific 
| needs of individual electrical manufacturers, Standard 


' Transformers are efficient, dependable and economical. 


Send your specifications and requirements for en- 


gineering designs and quotations. 


The STANDARD TRANSFORMER COMPANY 


WARREN, OHIO - Representatives in Principal Cities 
Makers of Transformers for: Distribution, Power, Metering, Street Lighting, Testing—Dry and Liquid Filled Types 
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MOTOR (): © 


SPECIFICATIONS 
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mes Miniature, under 1/50 hp. 
> Fractional, 1/50 to 1 hp. 

4 

x 


> 
mo 
Q 
> 
& 
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Integral, 1 to 7% hp. 
Larger than 74% hp. 
Shunt and Compound 
Series 

Split-phase induction 
“Repulsion startinductlon —~ 
run 
Repulsion 
Capacitor start-induction 
run 
Capacitor 
Squirrel cage 
“Polyphase wound rotor 
Shaded pole 
High cycle 







TYPES 
















| ee ne Ce ee 
Constant ABC | ABC A ABC | AB | ABC| AB 
& | Syacroness B AB AB 
= Varying | AC | BC | ABCD | ACD ABC B 
| & | Adjustable AC | BC | ABCD | ACD c 
| Multi-speed AC BC B 











A—Normal torque, 
normal starting current 








B B 


B 






B 








B—Normal torque, low 
starting current 
C—High torque, low 
starting current 
D—High slip 
E—Low starting torque, 
normal starting current 


F—Low starting torgne, 
low starting current 













Classes 


Squirrel Cage 







OPERATING 
CHARACTERISTICS 







Torque 
Reversing 
salad ~ Low voltage—6, 12, 32, etc. 
pen, self-ventila 
f | Splash or drip-proof 
= | Totally enclosed 
2 External fan-cooled - 
a 
o 
z: 
- 














Explosion-proof 
Separately ventilated 
































Horizontal 
é Bracket 
© | Resilient 
= | Shaftless 
gm | Sleeve ABC | AB | ABC. 
ae, |_Ball ABC |-ABC | ABCD |_C|~C_|~ | | ABC | -AB~| ABC. | AB— 
&™* | Tapered and straight roller BC 
a0 | Speed reducer (geared) —__| ABC] "ABC "|)"A | AC | AC oe ee f(t —— xtaneee 
ae Clutch ABC 
oP Brake 
ea) S Governor control 
& &] | Temperature-protected 
™ | Brusb-lifting 
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Couplings for fuel oil and gasoline hoses 
must absorb a lot of wrench abuse. So 
Scovill forges them of brass to give them 
the kind of toughness only forging pro- 
vides. And by ingeniously forging them 
without webs on the inside, Scovill saves 
weight on the couplings and reduces scrap. 


Tiny levers for an aircraft application 
must be dense and uniform so that the 
ten thousandth piece will be as safe and 
dependable as the first. So Scovill forges 
them of aluminum... two levers in the same 
die...and saws the forging in half for more 
economical production. 


Please send me a free copy of “Masters of Metal” booklet de- 


SCOVILL FORGINGS 


for strength, uniformity, economy 


When Scovill’s ingenious designing, ex- 
pert die-making, knowledge of metal behav- 
ior, diversity of metal-working facilities and 
years of experience are focused on a prob- 
lem in metal parts, they invariably arrive at 
the one best answer. That’s why records 
of Scovill production for more than 3000 
firms show that Scovill usually produces 
metal parts better at the same price or 
equally good at lower cost. 


Remember—Scovill works in all metals 
with such processes as forging, drawing, 
stamping, casting, pressing and finishing 
.--and therefore can honestly recommend 


scribing your facilities. I am interested in the metal forgings 


applications checked. 


[] Valves, Torch Heads, Regulators, for compressed gas cyl- 
C) Household 
(_] Plumbing Goods (valves, etc.) 


inders, Welding and Blow Torches, etc. 
ance Parts 


Forgings Division 


Appli- 


_} Industrial DRM oss ccicctexe, 


Instrument Parts [] Aircraft Parts [|] Communicattons Equip- 


ment Parts 
guishers 


(_] Cameras 
Other applications 
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[_] General Electrical Product Parts [(_] Fire Extin- 
] Oil Burners [(j Band Instruments 


Company . 


Address .. 


18 Mill Street, Waterbury 91, Connecticut 


the one best process for solving your prob- 
lems in metal parts production. For proof 
of Scovill’s ability, fill in the coupon below 
and get the free booklet “Masters of Metal”. 


MANUFACTURING COMPANY 
WATERBURY 91, CONN. 


SCOVILL MANUFACTURING COMPANY 


~ 
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SPECIFICATIONS 
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ELECTRICAL MANUFACTURING 


U nique research, engineering, tool design 
production skills combine, not only to build contr 
devices that fulfill the most exacting requirem 

but also to build special purpose devices for which® 
no specifications exist. Our list of customers, the 
most exacting in government, aviation and manu- 
facturing, attest to these skills. 

Manufacturers of Electrical, Electronic & Mechanical 


@ 


EASTERN AIR DEVICES, INC. 


58 Dean Street « Brooklyn 17, N. Y. 
An Affiliate of THE FRED GOAT CO., INC., Est. 1893 


APRIL 1945 


AIR DELIVERY (FREE AIR) 
170 C.F.M; (NEMA CODE) 
65 C.F.M. (NAFM CODE) 


60 cycles » 115 volts + single phase 
capacitor run « 3100 R.P.M. + 12 watts 
input + 1 oz. in. starting torque + 1 mfd. 
condenser required » Weight 16/2 oz. 
Overall length 3 144” « Motor diameter 
13%4” + Fan: 4 blade propeller type, 4” 


diameter. 
We invite inquiry! 














HERMETICALLY SEALED |“ *i.e'Siore than Toy 
TRANSFORMERS (Continued from page 111) 


ning and 22 ounce-inches stalled. The no-load spee: 
is 6600 rpm and full load, 6200 rpm. As already men- 
tioned, the shunt motors are designed to operate satis 
factorily at —58 F. They will also operate satisfactoril; 
at plus 150 F, giving an operating range of 208 degrees. 
| This range, although truly amazing, is put to shame 
by the permanent-magnet motors which are designed 
to operate at —58 F as well as at temperatures as 
high as 185 F, a range of 243 degrees. 



















OTHER MOTORS 






| The great demands of mechanized warfare for pre- 
cision instruments has caused the rapid development of 


We are completely equipped to build and | the drag-cup motor. This is a high-speed precision 
test these transformers to meet the 5-cycle | motor whose rotor consists of a very light cup attached 


a | to a shaft rotating in ball bearings. Since the cup is 


(| ° | extremely light it has little inertia so that it is capable 


ih 
ie DONGAN ELECTRIC MFG. COMPANY . . a call 

sneh-anaaiuase Ot. of starting, stopping and reversing quickly. The motor 
DETROIT 7, MICH. 





























requires a source of two-phase power, but single-phase 
power can be used with a phase-shifting capacitor. It 
| will not operate on direct current because it contains 





Motor A—1/10 hp., 24 volts d-c at 7500 rpm; 
Motor B—1/6 hp., 24 volts, 2800 rpm; Motor 
C—1/3 hp,. 24 volts., 7500 rpm. Motors A and 
C have fan cooling for heavy service and B a 
Type P-2 and P-4, illustrated, emphasize the low- magnetic brake. The motors are equipped with 


cost factor inherent in all IN-RES-CO -resistors. 
Type P-2 has a maximum resistance of 500,000 
ohms, standard tolerance of 2%, 2 watt rat- 


ing, measures 9/16” long by 9/16” in diameter, | d : . y 
| watt rating. ae no brushes, slip rings or moving contacts. This feature 


is very desirable for many’ instruments because radio 
interference is eliminated and maintenance is reduced 
to a minimum. The stator consists of a 2-pole, two- 
phase winding with a phase displacement of approxi- 
mately 90 degrees. The motor is reversed by reversing 
one phase. The torque of the drag-cup motor is ex- 
pressed in fractions of an ounce-inch but it can be 
stopped from 5500 rpm in 0.6 seconds and reversed in 
0.15 seconds, making it an extremely desirable instru- 
ment motor. A commercial drag-cup motor capable 
of being operated on voltages as low as 24 volts at 400 
t cycles has been announced to the general public. Othe: 
li oe Rae? developments in this field will become available afte: 
INRES-CO) the war. 

. Even though little published information is availabl: 


“AN” connectors for rapid product-integration. 


Especially suited for precision apparatus, these 
types are representative of the all-inclusive | ‘ 
IN-RES-CO line of wire wound resistors. Write for 
catalog to-day—no obligation. : 
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Score a BULLS-EVE in Low-cost, 
LASTING IDENTIFICATION 


Your postwar product deserves a fine trademark...a lasting form of 
identification that continuously tells ‘‘who made it” for the life of the 
product. Meyercord Decals, combat-tested on world battle fronts, 
provide the ideal trademark or nameplate. They’re durable, washable, 
and resistant to acid, vibration and temperature extremes. They can 
be produced in any size, colors or design and applied at fast produc- 
tion line speeds. No rivets, bolts or screws required. Easy-to-use 
methods of adhesion permit fast, lasting application to any known 
commercial surface. Investigate the better ‘““Trademarksmanship” of 
Meyercord Decals. Free designing and technical service is at your 
disposal. Write for literature. Address all inquiries to Department 7-4 


Buy War Sonds and Reef “Them 


MEYERCORD CO. 


World’s Largest Decalcomania Manufacturers 


ee eg oe ee ee eee Ss ome ee ee 


APRIL 1945 





Colonial Molders 
are Craftsmen! 


They can make nearly any shape to your exact 
specifications. Each piece of Colonial Porcelain is 
_uniform because the quality of the material and the 
firing are carefully controlled. 


Colonial Porcelain is shock, fire, and alkali and 
acid resistant. It meets the most exacting require- 
ments for electrical porcelain. Send us blueprints 


PORCELAIN 


MADE TO ORDER 


The Colonial Insulator Co. 
; 937 Grant St., Akron, Ohio 
Chicago Office: 2753 W. North Ave. 


7 When you “Look Into 


Gast’, you will be con- 


y CAN'T 
BURN OUT 

by overload- 

ing. Positive 
Starting i , 
any one Design otters unequalled 


vinced that Gast Rotary 


don. advantages in operating 
and maintenance econo- 
mvy,and long, trouble-free 
performance. Gast Rotary 
Air Motors embody allthe 
features of Rotary Design, 
plus the exceptional con- 
strucuon features illus- 
trated here. For applica- 
erelik Mec ailaas wer elec tiae 
air is available and explo- 
sion proof equipment ts 
required, it will pay you 


to investigate Gast 


Write today for 
4 4 PV Ole: 


power. Simple, 
economical 
operation. 


GAST MFG. CORP., 135 HINKLEY ST., BENTON HARBOR, MICHIGAN 
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on low-voltage induction motors, the electrical product 
designer should not fail to consider this low-cost, com- 
pact, trouble-free motor, particularly when his powe: 
requirements are small and the volume will warrant a 
special winding. The induction motor will, of course 
operate only on alternating current. The most commor 
type in the small sizes is the two-pole, salient shaded- 
pole type with a U-shaped stator. The stator coil is 
mounted in the center of the U-shaped laminations, the 
ends of which form the salient poles. This simplifies 
the construction because the rotor bearings can be 
mounted directly on the salient poles of the stator so 
eliminating the housing when the motor is to be inte- 
grated in a complete electrical product. These motors 
are available wound for special voltages on request and 
should be investigated before final selection is made. 


MECHANICAL FEATURES 


The trend toward higher speeds in motor design to 
obtain a greater output with the same weight has placed 
a greater emphasis on proper balancing to eliminate 
vibration and requires the use of gear reductions to 
couple the motor to its load. At low speeds a short 
rotor of relatively large diameter is most satisfactory 
because it has better starting torque, efficiency, and 


Motor measuring 2 5/16 in. in diameter and 
4 5/32 in. long, capable of delivering 1/5 horse- 
power at 3800 rpm. 


regulation. However as the speed is increased the 
diameter of the rotor must be decreased to reduce its 
inertia, permitting faster acceleration and reversing. 
Also the effect of any unbalanced couples with the 
resultant undesirable vibration is reduced by decreasing 
the rotor diameter. FE:ven with the long rotors of small 
diameter careful dynamic balancing must be used in 
the manufacture of the high-speed motors as well as 
skewed armatures and chamfered pole faces to eliminate 
all traces of vibrational forces. 

The high motor speeds also have encouraged the use 
of ball-bearings which are most suitable at these speeds. 
Ball bearings also are desirable because they take care 
of end thrust, permit operation in any position, are com- 
pact, require infrequent attention, are easy to replace, 
and have low frictional losses. The last is important in 
low-voltage midget motors where frictional loss becomes 
a sizable portion of the total output. 

Sleeve bearings require a larger spacé along the 
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Oil Seal 


To Fit Standard 
Bearing Bores 


The Kuiozure Oil Seal (Patented) 
is tough, dense, resilient; stays 
firm under severe conditions; re- 
sists oil and heat. 


Garlock Metric O.D. Kiozure Oil Seals are made in 
sizes to press-fit in S.A.E. or International milli- 
meter bores as standardized by ball and roller bear- 
ing manufacturers. Designs for a great variety of 
applications; complete range of sizes. Write for 
catalog. 


THE GARLOCK PACKING COMPANY, PALMYRA, N. Y. 
In Canada: The Garlock Packing Company 
of Canada Ltd., Montreal, Que. 


Application of the Garlock 
Kuiozure to Centrifugal 
Pump Shaft Bearing. 


cs] a = 
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KLOZURE OIL SEAL 





| shaft than ball bearings and require an oil reservi.: 


unless porous bronze or oil felt pads are used. Ho 
ever, they are quiet, have high load capacity and hig 
temperature limits. The long storage life of sleeve 
bearings combined with their resistance to humidit,, 
particularly when the bearing is rfiade of bronze, and 
infiltration of dirt make them desirable for use on equip- 
ment which may be stored for some time before use or 
which functions only as a safety device. The ball bear- 
ing has a tendency to freeze in storage particularly 
when the bearing is grease packed and is more noisy 
than the sleeve bearing. The properties of the needle 
and roller bearings are a combination of those of the 
ball and sleeve bearings. They have the low frictional 
loss of the ball bearing but require more room, have a 
greater load capacity and are less noisy than the cor- 
responding ball bearing. However, ball bearings usually 
are used on high-speed, low-voltage motors because of 
the advantages already enumerated. 


GEAR REDUCERS 
Gear reductions as great as 2000:] are used with 


high-speed motors. Worm gear-reducers usually are 
used for large reductions because they are capable of 


| great reductions in a small space, are quiet, and produce 
‘ uniform output speeds. The objections are that the 


worm gear reducer is relatively inefficient, is higher in 


| cost, and produces an end thrust on the bearings. The 
| spur gear reducer is more efficient than the worm, is 
| lower in cost, and with it there is no objectionable end 
| thrust. However it is noisier than the worm, the out- 


put speed is not entirely uniform and it requires a rela- 


| tively large space. Helical gears reduce the noise and 
| provide a more uniform driven speed; differential and 
| planetary gears are used but the worm is most popular 


for large speed reductions. The gears are made of 
bronze, oil-lubricated, or phenolic, grease-packed. The 
phenolic gears are more quiet than the bronze but are 
incapable of handling shock loads. Right-angle, hori- 
zontal, and vertical gear-reducers are available so that 
the motor can be coupled to a load whose axis of rota- 
tion is not parallel to that of the motor, integration of 


| the motor in the product being thus simplified. 


All the possibilities of low-voltage motors with their 


| associated equipment cannot be appreciated until the 
| manufacturers are permitted to release their wartime 
| developments to the public. However even with the 
| meager information available the picture shows real 
| possibilities for the alert electrical product designer. 


Those companies which are active in the low-voltage 


| motor field and assisted with the preparation of this 


article are: Alliance Mfg. Co., Alliance, Ohio; Barber- 
Colman Co., Rockford, Ill.; Delco Appliance Div., 


| General Motors Corp., Rochester, N. Y.; Dumore Co., 


Racine, Wis.; Eicor, Inc., Chicago, Ill.; Electric Indi- 
cator Co.; Stamford, Conn.; Electric Motor Corpn., 
Racine, Wis.; Electric Specialty Co., Stamford, Conn. ; 
Emerson Electric Mfg. Co., St. Louis, Mo.; General 


‘Industries Co., Elyria, Ohio; Haydon Mfg. Co., Inc., 


Forestville, Conn.; Leland Electric Co., Dayton, Ohio; 
John Oster Mfg. Co., Racine, Wis.; A. G. Redmond 
Co., Owosso, Mich. ; and Speedway Mfg. Co., Cicero, Ill. 
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HOW QUICK 
he. 


Yah 


\) 
110 Volts 
60 Cycles 


Light Source 


Phototube and 
Preamplifier 


Amplifier 


Electronic Switch 


Another new job for capacitors 


HILE we have not yet meas- 

ured the quickness of a wink 
with the time-interval meter, we 
know that it will do more practical 
jobs like measuring the time re- 
quired for acamera shutter to open, 
or the time that it remains open. 
This meter is also being used to 
synchronize flash-bulb contacts on 
camera shutters, test relay per- 
formance, and measure the veloc- 
ity of moving bodies. 

Here’s how Pyranol* capacitors 
are used in its circuit: An external 
contact or a phototube, working 
through the amplifier, causes the 
electronic switch to close during 
the time period to be measured. 
While the electronic switch is 
closed, one of the Pyranol capac- 
itors is charged at a constant rate 
through a precision resistor. Thus, 
the voltage developed across the 


Pyranol capacitor is a 
direct measure of the 
required time interval. 

Four Pyranol capac- 
itors and several charg- 
ing resistors are used to 
obtain eight full-scale 
ranges (0.001, 0.003, 
0.01, 0.03, 0.1, 0.3, 1, 
and 3 seconds). A tap 
switch on the instrument panel is 
used to select the correct Pyranol 
capacitor and resistor for the 
desired scale range. 

An inverse feed-back arrange- 
ment holds the charging rate con- 
stant while the Pyranol capacitor is 
charging, and also corrects for leak- 
age in several elements. The feed- 
back principle also enables the: use 
of a direct indicating instrument to 
measure the capacitor charge, with- 
out discharging the capacitor. 

The way Pyranol capacitors are 


Indicating 
Instrument 


Tap Switch 


This sensitive electronic instrument accurately measures 
time intervals as short as 1/10,000 second. It is being 
used here to measure the time the man takes to react 
and turn off the lamp after it has been turned on by the 
girl. (Reaction time on this test: 175-200 milliseconds.) 


used in this circuit may suggest a 
better way to do some job in one 
of your circuits. Remember that 
the high capacitance per cubic 
inch of Pyranol capacitors, their 
compact, space-saving shapes, and 
long life make them ideal for a wide 
variety of built-in applications. 


Booklets on our various lines—h-f 
paper dielectric, h-f parallel plate, Lec- 
trofilm, as well as Pyranol units—are 
yours for the asking. General Electric, 
Schenectady 5, N. Y. 


*Trade-mark Reg. U.S. Pat. Off. 


407 -85-6700 
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Don’t Risk Solder Failure 
Because of WRONG FLUX 








































Photo courtesy Bell Aircraft Corporation 


Be Sure with KESTER 


@ Chemically and physically correct flux is imperative for tight, 
permanent solder-bonding. Oxides on metals must be dissolved 
and the solder must alloy with the metals in a way to prevent 
re-oxidation. 


























@ Different solder-bonds demand different fluxes. One flux will 
not do for all, if soldered connections are to resist shocks, vibra- 
tions, bending, twisting, contraction and expansion without failure. 











@ Delicate electrical connections, for example, demand a flux 
that is a poor conductor, that is non-corrosive, and that has no 
tendency to collect moisture, dust or other foreign matter. Seams 
of various design each require a different flux. So do spot solder- 
ing operations. And there are correct fluxes for all of the myriad 
materials used in industry. 




















Kester makes them all! 


@ Kester Fluxes protect you against solder failures due to im- 
proper flux. They represent 45 years of practical experience with 
solder and fluxes, and extensive laboratory research. Kester has 
pioneered many important flux improvements. The complete line 
includes the right flux for any solder job. 























@ You can be sure with Kester Fluxes—sure of tight, permanent 
solder-bonding ... Kester engineers are at your service. 

















___& BUY WAR BONDS x 














KESTER SOLDER COMPANY 


4209 Wrightwood Ave., Chicago 39, Illinois 

Eastern Plant : Newark, N. J. 
Saebbbe Canadian Plant: Brantford, Ont. 
. 
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Vibration Testing—First Step 
in Improving Ruggedness 
(Continued from page 117) 





mode is a simple harmonic motion, and has a natura! 
frequency, at which it goes into resonance ; there are ; 

many natural modes as degrees of freedom. The musi- 
cian is familiar with the fundamental and the over- 
tones of a plucked string. They are natural modes. A 
box mounted on flexible supports has six natural modes, 
which in general are rotations about six different axes. 
A natural mode is defined as a vibration which repeats 
in such a way that all parts remain “in step,” reach their 
extreme positions at the same time and go through 
their equilibrium positions at the same time. Each 
natural mode will respond to excitation more readily 


Fig. 1—Symmetrical arrangement of the natural 
modes of a box mounted on flexible supports. 
vibrating along and about axes parallel to its 
sides—a situation that is convenient for mathe- 
matical treatment but not likely to occur. 





Fig. 2—Six axes of oscillation of a box mounted 
on flexible supports, the axes being at various 
angles unrelated to the sides of the box—an ar- 
rangement much more likely to occur in practice. 


if the exciting frequency is near the natural frequency 
of the mode; it will not respond if the exciting motion 
happens to be one of the other natural modes. 

To make sure that all possible types of response are 
excited in a test it is therefore necessdry to apply many 
different types of motion and many different frequen- 
cies. In general, parallel motion along three different 
axes and oscillation about these three axes is sufficient. 
Or it may be more convenient to use instead oscillation 
about six axes of which no more than two may be 
parallel to any given line. The sketches in Figs. 1 and 
2 show some possible arrangements. 

To cover the frequencies, one can use either simple 
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Vartex Varnished Cambric Cable Tape has high heat 
resistance .. . low power factor . . . high dielectric strength 
. resistance to moisture . . . superior mechanical qualities 
. and is available in tapes down to '/2 inch. 


NEW JERSEY WOOD FINISHING COMPANY 


ELECTRICAL INSULATION DEPARTMENT ¢ WCOLC RINGE N J. 


Varnished Cambric Cloth Varnished Fibergias 
“Varslot” Combination Slot insulation 


TNE PEAK OF QUALITY waduetls Varnished Cambric Tapes 
ee Other Vanter -P Varnished Duck Synthetic Resin Extruded Tubing 


Varnished Silk Substitutes Cable Wrapping Tapes 
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FELT is FIRST tor 


LUBRICATING AND PROTECTING 
MOVING PARTS 


Irreplaceable as a lubricating agent, FELT alone has the 
ability to retain — and feed oil as the application demands. 
Oil saturated FELT washers, sealed within ball bearings, 
supply lubrication when and in the amount required — 
exclude dirt — assure smooth performance and longer ser- 
vice life. Permanent wicks of neutralized, low density 
FELT offer efficient solutions to many difficult lubrication 
problems. Available in thicknesses from 3/32” up, FELT 
wicks and plugs (as in helical valve springs for aircraft 
engines) lubricate and guard vital machine parts against 
corrosion. Write for Data Sheet #11, “Annular Designing 
and Dimensioning,” and S.A.E. samples. 


American Felt 
Com: ) 


General Offices: GLENVILLE, CoNnN. 


New York; Boston; Chicago; Detroit; Philadelphia; Cleveland; S#, 
Los Angeles; Seattle; San Francisco; Dallas 
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YOU WANT IT WITH 


G-E STRIP HEATERS 


One of the popular G-E midget heaters)” 


Clamp them on pipes, valves, tanks, and warming 
tables; use them to construct drying cabinets; or build 
them into process machinery —you’ll find hundreds of 
uses for these versatile strip heaters. They are easy to 
install, simple to use, and very durable. Two types are 
available: with steel sheath for temperatures up to 750 
F; with porcelain-enameled sheath for temperatures up 


to 1200 F. Many sizes, pices From $2.45 MTT 
very inexpensive — ay 


General Electric Co., Sec. DETAILS 


Schenectady 5, New "York 


A675-81 
Please send me Bulletin GED-650, which de- | 


scribes strip heaters and other G-E midget heaters. 
Name. 
| Company... 


“Other G-E Heaters: CALROD HEATERS - CALROD IMMERSION HEATERS - 
FIN CALROD HEATERS - CARTRIDGE HEATERS -+ HEATING CABLE - CONVECTION HEATERS - 
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harmonic motion with variable frequency or a moti 
which in itself contains a mixture of frequencies, su 
as shock or a blow with a hammer. The test object 
(the piece of equipment which we are testing) will pick 
out its natural frequencies from the mixture contain: 
in the sharp shock and repeated shocks will thus giv 
results similar to those obtained with resonance testing 
or with harmonic motions of variable frequency. Shock 
excitation will naturally be used for tests where the 
equipment is subjected to similar shocks in service, such 
as much naval equipment, aircraft equipment, and gun 
components. 

Harmonic motion of variable frequency is used for 
tests when service conditions subject the equipment 
to continuous vibrations rather than shocks. Such 
vibrations are found in vehicles, in engines, and again 
on board airborne or waterborne ships. 

As an example, take the fictitious story of a new- 
type fuel gage which is to be vibration-tested under con- 
ditions simulating service on the instrument board of a 


Fig. 3—Method of mounting the box shown in 

Figs. 1 and 2 on an oscillating table so that all 

possible natural modes will be excited in one or 
more of the test positions. 


combat vehicle. If the manufacturer is lucky, he can 
obtain data on service vibrations from the maker of the 
vehicle. In many cases he will have to find out his 
own data. From observation of the vehicle, three types 
of excitation may seem dangerous: 

a. Very frequent and continuous vibrations in 
all directions at a frequency of 700 cycles per 
minute and with total amplitudes up to % inch. 

b. Fairly frequent vertical vibrations at a fre- 
quency of 70 per minute with total amplitudes up to 
6 inches. 

c. Rare vertical shocks producing accelerations 
up to 7 g which last up to .05 second. 

To test for safety against these effects, samples of 
the gage are mounted in various positions on a plate 
oscillating at 700 cycles per minute ; the plate is oscillated 
first through a small angle with the gages mounted far 
from the pivot and then through a larger angle with 
the gages near the pivot. In both cases the amplitude is 
one-quarter inch, but in the first case the motion is 


‘mainly linear, in the second mainly rotary., 


Observation holes are cut in the cases of the gages 
and the behavior during test observed in slow-motion 
by means of a stroboscope. Some of the elements of 
the gage are found to chatter and these are stiffened to 
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HERE’S many a mechanism today doing 
a better job—longer—because of spe- 
cialized engineering principles applied to the 
springs. Automatic mechanical action calls for 
springs with the PEP to produce continued re- 
petitive action, and the POWER to perform 
the desired function. Only sound engineering 
can provide both for individual performance 
requirements. 


We have seen this in mechanical develop- 
mentsof the past. The unparalleled demands of 
this war have demonstrated it to a remarkable 
degree. Improvements and new devices to 
come will. benefit from just such knowledge. 


Make sure you get the best mechanical 
action by using Barnes-made springs with 
Engineered Pep and Power. 


_ ~ENGINEERED PEP AND POWER 


| WALLACE BARNES 
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Tap Switch Plate Makes 
"GOOD CONNECTIONS” 


HERE’s an electrical part 
that has made “good connec- 
tions’”’. .. with plastics... and 
with Aico. 

This tap switch plate... 
used in X-ray equipment... 
is molded from plastics for ex- 
treme accuracy and dimen- 
sional stability over a long 
period of service. It contains 
14 molded-in brass and steel 
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inserts for providing electrical 
contacts and for assembly with 
other parts. This is another 
difficult molding job, success- 
fully engineered by Aico’s 
plastic experts. 

At Aico, high skills and ex- 
perience gained in 29 years of 
precision molding are ‘‘on tap”’ 
for the solution to all types of 
plastics problems. 
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bring natural freqencies up above the dangerous range. 
The gages are then vibrated vertically through 10 inches 
at 70 cycles per minute. They pass this test easil 

Finally, they are mounted at 5 inches from the cent: 

of a disk rotating at 310 revolutions per minute and thu: 
submitted to a continuous (centripetal) acceleratio 

of 11 g. 

The last two types of tests will not fatigue the part 
of the gage. The first test may, and it is therefore 
continued for forty-eight hours, giving a total of 2 mil- 
lion cycles. Some mounting brackets crack off; they 


. are redesigned with larger bend radii and then the gave 


passes this fatigue test. 

A month after the first samples have been delivered 
some gages with broken pointers come back. The 
failure is mysterious because pointers showed no sign 
of trouble in any test. A careful check of the complete 
installation discloses that the test vehicles are driven 
mostly at a speed of 45 miles per hour and that at this 
speed the instrument panel itself bends fore and aft in 


A vibration meter with a piezo-electric pickup 

and a capacity of 2 to 1000 cycles per second. 

It is calibrated directly in terms of r-m-s dis- 
placement, velocity and acceleration. 


resonance to the engine speed of 2800 revolutions per 
minute. The pointer is stiffened to bring its lowest 
frequency above the highest engine speed of 3600 per 
minute and the gage now goes into production. 

Production samples are then periodically fatigue- 
tested at 700 cycles per minute to check the workman- 
ship but the foreman of the solder line wants his own 
check and he rigs up a box like a butter churn in which 
he tumbles one gage every three hours for three hours. 
He adjusts the severity of the test by providing rubber 
linings of varying thickness in his churn until he is 
satisfied that a good solder job will pass the test and 
a poor job fail. This method is of course far from 
scientific or reproducible, but it does the trick of pro- 
viding a control on the soldering job and its mere ex- 
istence improves workmanship. 

The various types of vibration tests require special 
equipment. Very often this is custom-built to suit the 
particular conditions of service and the special charac- 
teristics of test objects. Sometimes special equipment 
can be built up from simple elements or available ma- 
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LIGHT sourcE (Ape 


How to sort a mountain of beans 


With RLA Electron [Tubes 


New Electronic device by Electric 
Sorting-Machine Co. color-sorts beans, 
corn, peanuts, coffee, and similar 


products — faster, better, more economically 


AN electronic sorting-machine, developed by Electric Sorting- 

Machine Company, provides a fast, accurate method of color- 
sorting. In use throughout the country, this device is saving 
manpower and money and is speeding vital food-processing. Its 
ingenious principle is readily adaptable to a multitude of sorting 
problems. 


How It Works: As each bean goes through the machine, 
it is illuminated by an incandescent lamp. Light reflected 
from the bean is picked up by two RCA phototubes, one 
sensitive to red light, the other, to green. The percentage 
of red and green light reflected from the bean determines 
its acceptance or rejection. 


The output of each phototube is fed into dual-channel 
amplifiers and from there to opposite deflection electrodes 
of an RCA cathode-ray tube. The cathode-ray beam is 
deflected vertically and horizontally in proportion to per- 
centage of red and green light picked up by phototubes. 


A mask covers one area of the cathode-ray tube screen. 
The beam falls in this area when the percentage of red 
ind green is acceptable. When the beam falls on the un- 
nasked area of the screen, it means that the color is not 
icceptable. A “sentinel” phototube picks up the “off-color” 
signal and actuates a relay which rejects the faulty bean. 
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Turn to Electronics for Solution of Your Own Problems: For 
information on this equipment, write to Electric Sorting-Machine 
Company, Grand Rapids, Michigan. 

Electron tubes are providing a practical solution to hundreds 
of diversified manufacturing problems—process-control, machine- 
control, heat-treating, plant-protection, and a host of others. 
Consult with RCA tube-application engineers for information or 
advice on use of electron tubes in the design of your own equip- 
ment. For examples of electronics at work in our own factories, 


send for the free booklet “Electrons in Action at RCA.” Write 
to RCA, Commercial Engineering Section, Dept. 62-54K, Harri- 
son, New Jersey. 


THE FOUNTAIN-HEAD OF MODERN TUBE 
DEVELOPMENT IS RCA 


MR dae 


RCA VICTOR DIVISION, CAMDEN, N. J. 





chinery such as punch presses or air hammers. For a 
range of sizes and requirements special machines which 
subject the test object to harmonic displacements or to 
harmonic forces are commercially available. 

Controlled harmonic displacements are produced by 
mounting the test object on a table which is recipro- 
cated or oscillated by a crank. The eccentricity of the 
| crank is adjustable and the frequency of the motion is 
either adjusted to correspond with the most dangerous 
service frequency or varied slowly all through the range 
from high to low and back again. As mentioned be- 
fore, the test object should be mounted in different 
positions or slowly rotated on the shake table unless the 


. ” la s service excitation is definitely known and duplicated in 
in the “400's” Headlight? = tex 


For objects which are too bulky to be mounted 
upon a shake table a vibrator can be used. This con- 


An “EMC” Fractional sists essentially of an unbalanced mass which is rotated 
or reciprocated in a housing which itself is attached to 
Horsepower Motor... 


NEXT TIME you see the powerful head- 
light of a Streamliner like the “400” sweep- 
ing ahead in a flashing figure 8, it may 
interest you to know that its movement is 
powered by an “EMC” Motor. It is a 1/20th 
H. P. 2-speed Universal type, with double 
worm and wheel reducing gear. 


Solving involved problems requiring frac- 
tional horsepower applications is a special- 
ty at “EMC”. And from drawing board to 
finished motor, every “EMC” custom-built 





unit is checked, tested, and rechecked by 
expert craftsmen. 


y Studying the cyclic vibration resulting from op- 
Ask for service sheet and . eration of a band-saw, with a stroboscope. This 
complete information. instrument can be used to measure frequency 
but is especially useful in making visual observa- 

tions of cyclic phenomena. 


| the test object. For high frequencies the mass is 
vibrated by an electromagnetic oscillator. Such oscil- 
lators are commercially available for the usual alter- 
nating-current frequency of 3600 cycles per minute and 
power input ranges from 45 to 2500 watts. For higher 
frequencies elements like those used in loudspeakers 
are often chosen. For lower frequencies a pair of gears 
No. 500 EMC 1/20th H. P. 2-Speed | with eccentric weights is very suitable. The excitation 
Universal type, with Double Worm can be changed from purely reciprocating to purely 
ond Wheel Reducing Geor. | oscillating by adjusting the phase angle between the two 
| unbalances, and rotating excitation is obtained by re- 
moving one unbalance. 
aretecuem ELECTRIC MOTOR CORPORATION | cn ene of a vibration test depends on various 
, 5SD4 STATE STREET, GACINE, WISCONSIN | factors. At resonance the severity is controlled entirely 
EMC 


‘by the power input, regardless of the amplitude of the 
shake table or of the amount of unbalance in the exciter. 


| produces a controlled displacement, depending on the 
ratio of unbalance weight to total weight of the test 


RL MOTORS FOR ALL INDY SThy At speeds much above resonance an unbalance exciter 


CUSTOM-BUILT FRACTIONAL HP. 
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Size 8Y2 x 11 
No. 370 Tri-Post Designers Pad 
75 sheets of Tracing Paper 
ete ee t-te eee ae 
tenth, eighth, quarter, half—and 


PT ute ec ets 


List Price — $1.50 


Phone the nearest number or mail te or phone our Chicage office 
The Frederick Post Company 


Drafting Materials, Blue Print Papers 
and 
Kindred Sensitized Products 


Atlanta JACK. 2121 
Birmingham  3-8183 
Boston LIBERTY 4690 
Buffalo CLEVE. 0370 
Chicago —_—*KEY. 7000 
Cincinnati MAIN 6644 
Cleveland CHE. 7347 
Columbus MAIN 3420 
Dayton ADAMS 9174 
Denver CH. 3677 
Detroit RAN. 8483 
Ft. Wayne ANT'Y 4142 


Fort Worth 3-3244 
Houston CAPITOL 1233 
Indianapolis MKT. 4466 
Jacksonville 5-2166 
Kan. City VICTR. 7881 
Knoxville 3-4944 
Los Angeles TRI. 8164 


Pittsburgh ATL. 3350 
Portland ATWATER 8681 
St.Louis CHESTNUT 0688 
Salt Lake City 4-7823 
SanFrancisco DOU.5975 
Seattle MAIN 4022 
Tampa M-8377 
Toledo ADAMS 7224 
Tulsa 3-0168 
Washington NATL. 4063 
Wichita 22-17-22 


Memphis 8.6796 
Milwaukee MARQ. 7246 
New Orleans RAY. 0331 
New York WIS. 7-7678 
Oklahoma City 3-6306 
Omaha ATLANTIC 7890 
Philadelphia LOM. 7044 


Detroit « Milwaukee CHICAGO Houston - Los Angeles 
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DUPLICATED 
WITHOUT 

















If you desire to save 
time and critical mater- 
ials on production of 
metal stampings or other 
small parts, then the 
DI-ACRO System _ of 
‘‘Metal Duplicating 
Without Dies” merits your 
consideration. It is based on 
the rapid and accurate pro- 
duction of formed parts with 
DI-ACRO Shears, Brakes 
and Benders. All duplicated 
work is: accurate to .001”. 
These precision machines are 
adaptable to an endless va- 
riety of work, and ideally 
suited for use by girl operat- 
ors. For short runs your parts are BENDERS = 
processed in a matter of ae in- 

stead of waiting weeks for dies. 


Send for This Catalog 
“DIE-LESS DUPLICATING” 


It illustrates many stampings or parts made with- 
out dies, gives full details on DI-ACRO machines 
and shows how they may readily be adapted for 
various applications. Request your copy now. 




































































































































































PROVIDE DELAYS RANGING 
FROM | TO 120 SECONDS 


Other important features include: 
1. Compensated for ambient tempera- * 
ture changes from —40° to 110°F. 


2. Contact ratings up to 115V-10a AC. 


3. Hermetically sealed — not affected by 
altitude, moisture or other climate changes 
. . « Explosion-proof. 
































































4. Octal radio base permits 
easy replacement. 











5. Compact, light, rugged, 


inexpensive. 


6. Circuits available: SPST 
Normally Open; SPST Nor- 
mally Closed. 

WHAT'S YOUR PROBLEM? 


Sene for. "Special Problem 
Sheet” . . yond Descriptive 


AMPERITE CO. 


561 BROADWAY 
NEW YORK 12, N. Y. 
Canada: Atias Radio Corp., Ltd 

$60 King St. W., Toronto 




























































object and exciter housing. At speeds much low 
than resonance the unbalance exciter produces a con- 
trolled force, depending on amplitude and weight 
the unbalance only. ; 

In a few cases it is possible to duplicate the motio: 
to which a part is subjected in service by suitable ar- 
rangement of the test. Thus the motion of a crow’s 
nest in a heavy sea has been duplicated to test naval 
equipment, the motion of a firing machine gun to test 
certain components, and the motion of vehicles for test- 
ing automotive equipment. 


USE OF THE STROBOSCOPE 


Vibration tests cost money, and it is worth while to 
extract as much information as possible from them. 
One of the most valuable accessories for this purpose, 
and relatively inexpensive, is the stroboscope. If the 
motions during the test are periodic, the stroboscope 
enables an observer to view them in what appears as 
slow motion. The modern stroboscope consists essen- 
tially of a grid-controlled neon tube and an electronic 
timing circuit. The neon tube emits very short and in- 
tense flashes of light at controlled intervals. If these 
intervals correspond exactly to the frequency of the 
vibration, the vibrating part is illuminated always in the 
same position and will appear to stand still. If the 
stroboscope frequency is slightly less than the test 
frequency the object is shown in successively more ad- 
vanced stages of its cycle and the motion is slowed down 
to a frequency equal to the difference between test fre- 
quency and stroboscope frequency. 

Even if space were available, vibration testing could 
not be reduced to a series of simple rules or directions. 
Each case needs individual consideration. However, 
experience has brought out two features common to 
almost all vibration tests. One is that the value of these 
tests increases rapidly with the number of tests avail- 
able for comparison. The result of a single vibration 
test may be a statistical freak, or it may be without 
value because of the lack of a suitable reference scale. 
Statistical patterns and reference scales can be built 
up only by accumulating more and more test data. Some 
manufacturers therefore make it a practice to keep their 
test equipment busy even if no immediate need for tests 
is apparent, simply to build up background. Also, test 
engineers are usually very eager to exchange their 
experiences with others engaged in similar work. Ex- 
change of data on vibration tests is of definite value 
to industry and should be encouraged either by a formal 
clearing agency, through technical associations or com- 
mittees, or by informal contacts. 

The other feature is that the value of vibration tests 
depends entirely on the care and thoroughness with 
which records are kept. A number of cycles to failure 
in itself is without significance. Frequency, range. 
manner of application, even interruptions as well as 
ambient conditions of temperature, humidity, and cor- 
rosion may have important effects on the test results 
Often a worth-while theory on the causes of failure turns 
up and can be checked if sufficiently accurate test 
records are available. If the records neglect to mention 
the point in question a whole new series of tests i 
necessary to check the theory. 
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: SHOWN IN HAMILTON 
2 PROPELLER BLOCKS! 


Final inspection — Micrometer indicators used to determine accuracy of 
machining of PANELYTE Barrel Support Block to assure exact tolerances. 


The straight-line mass production of PANELYTE.- Barrel Support 
Blocks demands no less than 12 different machining operations. Man- 
ufactured for the Hamilton Standard Propeller for bomber and combat 
planes, this intricate part aligns and supports the controllable pitch 
mechanism, in relation to the housing. The slightest variation in any 
machining operation would result in faulty propeller performance. 
Grinding, sanding, drilling, counterboring, and various kinds of 
milling are. among the operations in the precision-fabrication of these 
PANELYTE Blocks. Three decimal tolerances are maintained on all 
critical dimensions. Ample facilities permit rapid mass production of ; 
this and other equally complex and essential structural parts. SaauLea Saeed Sep ae ee, wane 
Why not take advantage of the extensive, first-hand experience of tolerance of +.001” as curved surface must 
the Panelyte Engineering Staff in de- exactly fit inside contour of barrel. 
signing, developing and producing . 
fabricated and molded structural seeming elgg 
parts? ~~ * a plex design of part, 3 different 


size holes, and milled seat 
and milled oil groove. 


Sales Offices: Atlanta, Boston, Chicago, Cincinnati, 

Cleveland, Dallas, Denver, Detroit, Kansas City, Los Angeles, 

Mexico City, Montreal, New Orleans, Phoenix, Portland, St.. Louis, 

St. Paul, San Francisco, Seattle, Syracuse, Toronto, Trenton, Vancouver 


MASS PRODUCTION OF SHEETS, RODS, TUBES, MOLDED FORMS, FABRICATED PARTS 
IN PAPER, FABRIC, FIBRE GLASS, WOOD VENEER AND ASBESTOS BASE LAMINATES 
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Beat : | Military Needs Influence Design 
Co mpe tition YA of Hathaway Oscillograph 


(Continued from page 130) 
BE/ (TIN . <a accurate measurements of this type, the S-12 oscillo 
? graph is equipped with a time-marking device tha’ 
RUST , eae automatically photographs time-coordinate lines clea 


across the record as it is being taken.. These lines are 
spaced every %4oo-second with every fifth line 1Y 
times normal width and every tenth line double norma! 
width. Because of the fact that these lines are actually 
photographed on the record as it is taken, errors are not 
introduced by variations in record speed. Each trace 
crosses a time line at exactly the same time as all 
other traces cross the same line. 

The time lines are photographed on the record by 
intermittent flashes of light emitted through a shutter, 
consisting of a disk rotating at a speed of 10 revolu- 
tions per second and provided with 10 radial slots of 
varying width. The disk is driven by a small 60-cycle 
synchronous motor which obtains its power from a 
vibrating-reed inverter within the oscillograph case. 
The time marker unit is shown in Fig. 5, and the 

vibrating-reed in Fig. 6. 
Use it Phy a TF In field testing, particularly in strain investigations. 
Plas Nit 


Plan your product to be a winner .... in the 
face of keen future competition .... by using 
Harper Everlasting Fastenings—the fastenings 
that (1) resist rust and corrosion, (2) stand up in 


the presence of many acids, alkalies and other 

tough conditions, (3) add years of service life 

AT LOW COST, (4) can be removed with ordi- Fig. 4—Optical stage of the S-12 galvanometer, 
nary tools and used again and again. Every with lamp, lenses, mirrors and apertures all 
Harper fastening is made of either brass, cop- mounted in one my 

per, naval bronze, silicon bronze, Monel or 

stainless steel (nothing in common steel). 


4360 ITEMS IN STOCK 


Harper is known as “Headquarters for Non- 
Ferrous and Stainless Fastenings” . . . . carries 
large and complete stocks of 4360 different 
items and is continually adding others... . 
maintains large stocks of metals in bars, rods, 
wire, sheet and other basic forms from which 
special fastenings can be quickly made. Write 
for 1945 Catalog. 


THE H. M. HARPER COMPANY 


2609 Fletcher Street, Chicago 18, Illinois | Fig. 5—The sime-marker of the S-12 cscillo- 

BRANCH OFFICES: New York City * Philadelphia’ graph which flashes onto the record an indica- 

Los Angeles + Milwaukee * Cincinnati + Houston tion of the passage of each one-hundredth second. 
Representatives in Principal Cities 


quantities of records are often taken in rapid succes- 

aL A rR p> = ad ate sion. To facilitate identification of records after they 
have been developed and separated, an electric counter 

is built into the oscillograph with a projection system 
to photograph the counter face on the record. The 
BRASS* BRONZES e COPPER counter is automatically advanced one digit for each 
record, and it can be photographed on the record at any 

See Sew a ee ee | time by depressing a button. A second counter on the 
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_. ONE OF 22 WAYS YOUR 


WESTINGHOUSE 
DISTRIBUTOR 


CAN HELP YOU MODERNIZE 


Electrically 


Your motors and machines have taken beatings in these war years. 
Will they be able to meet the new par for electrical efficiency being 
set by the scores of newly-built war plants? 

Your Westinghouse Distributor is equipped to help you make a 
full electrical check up of your plant, to find out. . . to tell you what's 
new about a lot of things electrical .. . to suggest ways to revitalize 
or replace equipment which now is obsolete or inefficient. 

“Tuffernell” Insulating Materials are just one example of the 

oe completeness of the help he has to offer. For instance, there’s the 
at new Thermoset Varnish—No. 8826-1—which offers a longer lease 
on life to many weary motors than previously was possible. It is 
WESTINGHOUSE INSULATING MATERIALS CATALOG typical of hundreds of these “revitalizing materials” that he can supply 
To simplify the selection of the right insu- or is equipped to use, to help you modernize electrically. 
lating material, we now have available the Don’t gamble on electrical equipment you know is doubtful. 
1ew Westinghouse Insulating Materials aps ‘ 
Continn 68-000: Ie—cnemies. <ompleee Check up... revitalize...or replace...with the help of your 
dimensions, ratings and other helpful ap- Westinghouse Distributor! J-06366 
lication data on micas, fabrics, tapes and 
apers. Ask your Westinghouse Distributor 


for today, o ite Westinghouse = 
oe a Westinghouse 


I tsburgh 30, Pa. ~ PLANTS IN 25 CITIES... OFFICES EVERYWHERE 
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Ballast Selection 


Acme fluorescent lamp ballasts are engineered to the 
operating characteristics of the lamp. The many 
Acme design and construction fea- 
tures provide for better perform- 
ance at high efficiency, directly 
improving the light source. Acme 
ballasts are manufactured in all 
models permissible under regula- 
tions. Write for Bulletin. 


THE ACME ELECTRIC & MFG. CO. 


CUBA, N.Y. CLYDE, N.Y. 












panel provides a visual indication of the record number 

In many field applications, the test engineer has so 
many things to do that it becomes an advantage to make 
the test equipment perform as many automatic func- 
tions as possible. For this reason, an automatic record- 
length control device has been built into the type S-12 
to stop the oscillograph after the desired length of 
record has been taken. The length of record can be 
adjusted by means of a knob on the top plate to any 
value desired from 1 to 22 feet. 

A viewing screen is located on the top panel, on 
which the spot positions and deflections can be ob- 
served, even while recording is taking place. This 





Fig. 6—This is the vibrating reed with which 
60-cycle impulses are produced for controlling 
the time-marker shown in Fig. 5. 
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My, BUYING 
¢ GUIDE 


Section offering hundreds of hard- 
to-get parts at- important savings. 













Just published! Concord’s great, 
new 68-page Buying-Guide and 
latest 1945 Revised Listings of 
standard linesof Condensers, Trans- 
formers, Resistors, Tubes, Test 
Equipment, Repairand Replacement 
Parts, Tools, and hundreds of other 
essential items. Page after page of 
top-quality radio and electronic 
parts, and a special 16-page Bargain 
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CONCORD RADIO CORPORATION ry) 
01 W. Jackson Bivd., Dept. L.-45 ‘ 
c hicago 7, Illinois . 


* 
Please RUSH FREE copy of CONCORD'S new 68-page pr? 
Buying-Guide and Revised Listings, just off the press. 


Many available without priorities. 
Mail the coupon now for your FREE 
copy. 

Concord carries vast stocks and 
ships to you at once from the nearest 
shipping warehouse, CHICAGO or 
ATLANTA. Telephone, wire, or 
write your needs. And rush coupon 
now for new 68-page Buying-Guide. 
It's FREE. 


Cae mes ye eye 


(Formerly LAFAYETTE RADIO CORPORATION) 


ATLANTA 3, GA 
yee tail ee tt 








screen is calibrated in millimeters and is located so that 
spot positions and deflections on the screen are iden- 
tical with spot positions and deflections on the record. 

In many applications of the oscillograph to mechan- 
ical problems, it is necessary to indicate on the record 
the instantaneous positions of parts of the, machine 
under test. This is usually done by mounting contacts 
on the part and connecting a galvanometer to a battery 
through the contact with sufficient resistance introduced 
in the circuit to limit the deflection to about %-inch. 
Timing of this nature can be accomplished in the type 
S-12 oscillograph without the use of galvanometers by 
means of two solenoid markers mounted in the case. 
Each solenoid marker is provided with a small mirror 
which is deflected through a small angle by the excita- 
tion of the solenoid from a battery source. Accurate 
time indication to within 4 99o9-second can thus be 
provided. For many tests, the two solenoid markers 
are found to release two galvanometers for other uses, 
adding two more effective channels to the oscillograph. 

All controls and adjustments are located on the top 
panel with the viewing screen. The optical and gal- 
vanometer-positioning adjustments are accessible 
through covers on top so that the operator can make all 
adjustments and observations from one position. 

The top panel is provided with viewing screen, lamp 
voltmeter, record-number indication, record-length in- 
dication, oscillograph motor switch, time-line switch, 
automatic brilliancy-control switch, automatic record- 
length switch and adjustment, and oscillograph lamp- 
voltage control. 

This new oscillograph brings a laboratory instrument 
into the portable-instrument class. Its small size and 
convenience of operation adapt it to many kinds of field 
tests and measurements of dynamic quantities. 


ELECTRICAL MANUFACTURING 









Mlitehhiker with a mission... 


This little engine-generator set 
often goes along just for the ride. 
But let a plane crew need any 
auxiliary power, and it goes to 
work. Made largely of Alcoa 
Aluminum, it packs alot of 
power per pound of weight. 
Already we're seeing these light- 
weight engines aiding the civilian 
war effort. Chugging away faith- 
fully alongside open manholes, 


they supply fresh air to the men 
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below, pump out water, and flood- 
light the work. Alcoa predicts 
a widespread use of such equip- 
ment, made portable with weight- 
saving aluminum. 

Thinking of using aluminum 
sheet on parts like that base? Our 
engineers will gladly assist in 
selecting materials and working out 
forming and assembly operations. 
ALUMINUM COMPANY OF AMERICA, 
2179 Gulf Bldg., Pittsburgh 19, Pa. 


This Andover Auxiliary Power 
Unit weighs only 116 pounds. 





BRONZE STAR 
PURPLE HEART 
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TE Among the Finest of ee. 


Finished Articles 


_.and LEA Methods and | 


Compositions are 
Contributing Factors 


Of the many different “war” items finished with the help of our 
technical men and our compositions, none gives us quite the kick 
that these highly prized medals do. They're for the lads who 
have “expended” something, for us back here . . . for the lads 
who did something beyond the call of duty. 


These medals are products of the fine craftsmanship employed 
at American Emblem Company, Utica, New York, whose normal 
business of producing auto, radio and other nameplates displaying 
such outstanding names as General Motors, General Electric, 
Chrysler, RCA and International Business Machines, has been 
laid aside for the duration. 


We're particularly happy to have a modest part in the production 
of these medals and are displaying them because (1) they are 
different and (2) you may have a troublesome finishing problem 
somewhat similar. 


American Emblem Company has this to say 
about LEA Compound: “it eliminates stain 
spots, excellent for deburring, gives better 
control of ain, ochieves faster cutting, 
=o rying, and assures a uniform 
nish.” 


: advantages which 
apply equally well to the 
company’s peace-time 
products such as this 
nomepliote. 


THE LEA mee. co. 


WATERBURY 86, CONN. 


Buffing and Polishing . 
in the Development of Production Methods and Compositions 
4- 


Burring, . Manufacturers and Specialists 


LM-6 


Self-Contained Battery Power Units 
for Portable Products 
(Continued from page 142) 


alternating current only is available, a rectifier may be 
used either in the form of a rectifying tube or a copper 
oxide rectifier. For the larger batteries a motor-gen- 
erator set should be used. This will consist of a moto: 
of the voltage and frequency suited to the supply cur 
rent and a generator to supply the actual charging 
voltage. 

There are two methods of charging, known respec 


Fig. 6—Battery of thirty, steel-nickel-alkaline cells 
in a steel cradle for use in a warehouse truck or 
other device. 


Fig. 7—Conventional type of automobile lead- 
acid storage battery with SAE rating on side. 


tively as the constant-current and the constant-potential. 
With the former system the battery is charged at a con- 


‘stant ampere rate over a period of time required to 


bring it up to its full charge. The objection to this 
method is the length of time required to attain complete 
charge. This method may be used for charging alke- 
line batteries but it is customary to employ a modified 
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Gite! 


This 151-page book of technical 
information about electrical 
steel sheets 


The result of years of continuous research and development, “Tech- 
nical and Descriptive Bulletin No. 2” gives you complete technical 
and descriptive data about electrical steel sheets. It includes a wealth 
of core loss, magnetization, volt-ampere curves and other curve 
data, It shows why U-S-S Electrical Steel Sheets are uniformly su- 
perior in electrical, magnetic and physical properties. One hundred 
and fifty-one richly illustrated, fact-packed pages, the book is di- 
vided into three convenient sections, each with a detailed index 
for instant reference. Look over the table of contents — carefully. 
Drop us a line and your free copy will be forwarded promptly. 


ONG years of experience and experiment, special equipment 
4 and trained workers are back of the enhanced efficiency of 
U-S-S Electrical Steels. Their outstanding physical and magnetic 
qualities are the end results of selected composition, special proc- 
essing and rigid control at the mill of every step in production. 


You can count on uniform thickness, high permeability and 
low core losses with U-S-S Electrical Steel Sheets. Since they are 
also smooth of surface, flat and ductile, since their punching and 
shearing qualities insure long die life, many manufacturers of 
generators, transformers and motors—whose products are famous 
for unfailing operation—order and reorder U-S-S Steel Sheets. 


TABLE OF CONTENTS 


SECTION ONE: 
Grades of U-S:S Electrical Steel Sheets 
Guaranteed maximum core loss table 
Explanation of characteristic curves for U-S-S Electrical Steel Sheets 
1—Core loss: curves 
2—Normal magnetization curves 
3—Hysteresis curves 
4—V olt-ampere curves 
5—Core loss versus frequency curves 
Characteristic curves 
SECTION TWO: (Misc. engineering data) 
See index of contents 
SECTION THREE: (Non-technical description of electrical sheet terminology, oe, Se 
See index of contents 


CARNEGIE-ILLINOIS STEEL CORPORATION 
Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Supply Company, Chicago, Warehouse Distributors 
United States Steel Export Company, New York 
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H. P. Motors 


INDUCTION 
SHADED POLE 
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SIGNAL ELECTRIC MFG CO. 
MENOMINEE, MICHIGAN 








constant potential system which is also most general! 
used in charging lead batteries. With this method, the 
voltage of the charging current is held substantial 
constant but a small amount of fixed ballast resistance: 
is connected with each battery on charge te produce a 
rising voltage characteristic at the battery terminals as 
the charge progresses. 

During charging, hydrogen and oxygen are released 


SOME OF THE APPLICATIONS OF BATTERIES 


PRIMARY SECONDARY 


Aircraft radio Aircraft circuits 
Bells and buzzers Airway beacons 
Clock lights Automobiles 

Dental instruments Electro-cardiographs 
Fire-alarm indicators Emergency lighting 
Flashlights Farm lighting 
Headlight lanterns Fire-alarm systems 
Hearing aids Firing controls 
Ignition systems Gyro compasses 
Mining lights Laboratory equipment 
Night lights Mine locomotives 
Portable radios Motor boats 
Railroad lanterns Railroad car lighting 
Sound projectors Radios 

Signal lights Signal systems 
Surgical instruments Spot lights 
Telephones Telephone service 
Window displays Trucks and tractors 


from the battery. It is therefore essential that the room 
in which the charging is carried on shall be adequately 
ventilated and, since hydrogen is highly explosive, 
smoking or anything that will permit an open flame in 
the charging room should not be allowed. 

Prominent in the field of battery manufacturers, many 
of whom have given valued assistance in the prepara- 
tion of this presentation are: Bright Star Battery Co., 
Burgess Battery Co., Delco-Remy Division of General 
Motors Corp., Thomas A. Edison, Inc., Electric Auto- 
Lite Co., Electric Storage Battery Corp., B. F. Good- 
rich Co., Goodyear Tire & Rubber Co., Gould Storage 
Battery Co., Ideal Commutator Dresser Co., National 
Carbon Co., Philco Corp., Prest-O-Lite Battery Co., 
Ray-O-Vac Co., Willard Storage Battery Co., Win- 
chester Repeating Arms Co. 


CONTEST FOR BOOKS ON DESIGN 


A project in the form of an award program to en- 
courage the preparation and publication of textbooks, 
one on machine design and another on structural de- 
sign, for fabrication by all processes, including welding, 
is announced by The James F. Lincoln Arc Welding 
Foundation, Cleveland 1, Ohio. The Foundation’s new 
project, known as “The $20,000 Award Program for 
Textbooks Covering Machine and Structural Design 
for Modern Processes” is made eligible to any person 
in the teaching profession, in industry, or engaged in 


* private consultation. The awards are divided into two 


classes, one on machine design and the other on struc- 
tural design, headed in each case with a first award of 
$5000. The contest closes May 15, 1946. Details are 
obtainable from the Secretarv of the Foundation. 
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MOLDED PLASTICS 


The trench mortars are doing a big job these days. 
Until the big guns come up, the infantry must de- 
pend on them as its only mobile artillery. That's 
why they need plenty of ammunition . . . and fast. 


The business end of the trench mortar shell is 
molded of plastic . . . and a tricky bit of molding it 
is, requiring extreme precision all along the line, 
in engineering, mold-making, molding and finish- 
ing. And, as to quantity, it’s the largest mass- 
production job ever undertaken by the industry. 


CMPC is proud to be one of the top ranking 





molders selected to produce this important molded 
plastic fuze. As usual, we made the intricate molds 
in our own plant as well as the complicated jigs, 
fixtures, and inspection devices. And, as usual, we 
have been meeting delivery dates as per schedule. 
Plenty . . . on time. 
If your plans call for molded plastics you'll find 
». CMPC a mighty good place to do business. A 
* CMPC Development Engineer will be glad to dis- 
cuss your problems with you . . . without obligation. 
Why not ask for his services today? 


CHICAGO 


MOLDED 


PRODUCTS 
weve CORPORATION 


jor | 1024 N.Kolmar Ave. © 3, Chicago 51, Illinois 


COMPRESSION, INJECTION, AND TRANSFER MOLDING OF Cans PLASTIC MATERIALS 
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EA Pressure-Sensitive Tapes 

S (Continued from page 127) 
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lea synthetic resin adhesives, but up to the present tim 
A none has the internal strength of virgin para rubbe: 








The acrylic resin adhesives are the best to date and 















i look very promising. 

iE All pressure-sensitive tapes stick by adhesion. be 
is The (frammes Organization has cause the adhesive does not normally dry and become | 
5 hard, the tape can be easily removed. The harder the 
is adhesive, the greater the pressure required to obtain 

iz reached its 70th milestone . . . During 







this long and useful life it has served the 








Automotive, Electrical, Gift, Radio, Re- 


frigerator, Toy, and other key Industries 






as Contract Manufacturer of Metal Products 









and Assemblies .. . 





The terminal strip of this coil is held in place 
with acetate film electrical tape. 










maximum tack and the stronger the tack. Adhesives 
for pressure-sensitive electrical tape can be made with 
various flow points which permit their use under dif- 
ferent temperature ranges. Pressure-sensitive tapes do 
not dry except on prolonged baking periods of 72 to 
96 hours. This leads to the theory that if the adhesion 
of the sticker is greater than the cohesion of the mate- 
rial to which it is applied the tape cannot be removed. 
If the adhesion of the adhesive is less than the cohesion 
of the material to which it is applied, the tape can be 
removed with no evidence of the adhesive remaining. 


For the past Four Years it has devoted 





















its talents and maximum efforts to war 










products . . . and earned the io 












We hope for Victory soon . . . when all 











our talents and increased facilities will be 






again available for industry. 





Aireraft Electrical Council 
Reviews Its First Year 
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operating experience is indicating that it is possible to 
go too far in reducing weight at the expense of per- 
formance, or overload capacity, or ease of maintenance. 
In its location at the point of contact between these 

two important industries, the Aircraft Electrical Coun- 
cil is in an unique position to make appreciable con- 
tributions to the progress of inter-industry understand- 
ing. In the past year, special emphasis has been 
placed on discussions held with aircraft engineers in 

|. an attempt to develop acquaintance with their industry) 
| and with their problems. The activity has been valu- 
able as an aid in analyzing controversial subjects and 

| interpreting both points of view. This phase of the 
| * Council program will increase in value as time goes on. 
| OT OTe OtOt/0 AMAA Y Technical advances in aircraft performance are cor- 
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Stubbornly resistant to corrosion. Extremely tough — withstands abrasion and impact to a 
remarkable degree. Undergoes hundreds of thousands of “fatigue” cycles without ap- 
preciable deterioration. Sheet, wire and rod. Samples on request.. 


THE SEYMOUR MFG. CO., 49 FRANKLIN STREET, SEYMOUR, CONN. 
NON-FERROUS ALLOYS SINCE 1878 
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LOOK TO THE LEADER FOR’ LEADERSHIP 


LARGEST LINE OF 
Underwriters Approved and listed 


PILOT LIGHT ASSEMBLIES 


Gothard has established a 
policy for the approval of all 
leading Pilot Light Assemblies 
in the Gothard Line to meet 
the ever increasing demand 
for approved component parts. 
This feature, plus such Goth- 
ard developments as rigid 
non-short terminals, generally 
higher standards in light dis- 
persion, and special engineer- 
ing service for unusual requirements 
is your guarantee of maximum ef- 
ficiency and lasting quality in every 
Gothard Assembly. 

Gothard No. 1216 Neon 
Light Assembly 

Designed especially to accommo- 
date the low cost NE-45 Neon Lamp, 
this assembly is particularly suited 
to continuous operation—to indicate 
equipment is “ON.” The NE-45 lamp 
has an approximate lifetime of 3000 
hours as compared to the 500 hour 
lifetime of the ordinary lamp. An unbreakable lucite protective cap, 
designed and made for Gothard exclusively, provides perfect light 
dispersion of the warm neon glow in all directions. See catalog 


for oth 
Request New Gothard Catalog. 


MANUFACTURING COMPANY 


oth North Ninth Street Springfield, IWinois 


Canadian Distributor — William a Kelly, 1207 Bay Street, a 5, Ontario 
Export Division — 25 Warren Street, New York’ 7, N. Y 
Cables — Simontrice, New York 


FOLDING DOUBLE CUPPED 
* WASHER LUGS * 


A SIZE and TYPE for every need! 
EASY 


CEES eer 
To 0 C 


APPLY 


NO SPECIAL TOOL REQUIRED 


a KRUEGER & HUDEPOHL 


Solderless Terminal a TMT MY tate) 


THIRD AND VINE STS. CINCINNATI 2, OHIO 
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| have to be limited to non-competing fields. 








tinually pushing back the frontiers of experience, di 
closing totally unexpected operating conditions an: 
making new demands on electrical devices. Conversely 
electrical developments are well along which will con 
tribute to the control and to the utility of aircraft. The 
Council, as a channel for the flow of information, wil! 
continue to provide an important service to the elec. 
trical and to the aircraft manufacturing industries as 
new data are developed. 

In addition to performing a specific function between 
two industries, the Aircraft Electrical Council serves 
another purpose in the NEMA structure. Because it 
is the first cross-organization to be superimposed on the 
section plan of operation, the progress of the Council 
is being closely followed by official bodies in the Asso- 
If a concentration of end-use considerations 
proves to have distinct value in the aircraft field, it is 
not unlikely that benefits would accrue to NEMA and 
to the industry through the establishment of other 
Councils. It is possible that in the post-war period 
the Association can expand its services through Coun- 
cil participation in such fields of application as marine 
equipment, airport construction, rural electrification, 
central stations or home appliances. These groups have 
a common interest in the requirements which are typical 
of the end use and in the fact that many kinds of 
electrical equipment must operate together as a system. 

NEMA, in its organization, reflects the adaptability 
of the industry which it serves. The formation of the 
Aircraft Electrical Council is the latest example of the 
desire of the Board of Governors and of the Managing 
Director to apply that flexibility in maintaining an As- 
sociation program satisfying the needs of the electrical 
manufacturing industry in a progressive economy. 





































You Can Integrate Ready-Made Parts 
into Your Product 
(Continued from page 120) 







many war time parts which will find standardized ap- 
plication in post war products. The ceramic industry 
in particular has developed thousands of small parts in 
the form of insulators, fish-spline beads, bushings and 
supporting pillars. Metallized glass is a new item which 
enables metal parts to be soldered to a glass surface with 
ease. Here is a procedure that opens new vistas in 
the electrical field. 

The bonding of metal to wood is another material 
which will bear study. While this does not yet come 
under our designation as a pre-fabricated part, yet 
pre-fabricated parts from this material are sure to fol- 
low post war development. 




















MAKING PARTS AVAILABLE TO OTHERS 


We would like to pause here in our discussion of 
pre-fabricated parts for a few general statements on the 
subject from a different angle. Without a question, 
there are many manufacturers who could easily adapt 
the developed part of some other manufacturer to their 
own design. Of course, such interchange of parts would 
But even 
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CNM 
ARMY-NAVY 


Rheostat-Potentiometer 
DESIGNED TO CONFORM TO SPECIFICATIONS 


JAN. R-22 


These two new DeJur rheostat-potentiometers are completely enclosed in perma- 
nently sealed, corrosion-proof metal cases. Terminals are brought through a 
sealed terminal board. Thus, no dust can penetrate, no varying degrees of heat, 
cold or humidity can affect their high operating efficiency, Rigid requirements, 
including the salt spray corrosion test, are met. 


Supporting these advantages is the excellence of DeJur precision construction. 
You can subject these instruments to great shock or vibration . . . take them up 
miles into the air . . . and their close tolerances remain unaffected. Write for 
additional details, or consult with a DeJur engineer. Special features built to 
order—length of shaft (round, slotted or flatted) can be provided to individual 
specifications, 


r -AMSCO CORPORATION 


GENERAL OFFICE: NORTHERN BLVD. AT 45th STREET, LONG ISLAND CITY 1, W. Y 


N CANADA- ++ ATLAS RADIO CORP. LTD., 560 KING ST. WEST - TCRONTO, CANADA 
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so it would seem that there are many possibilities he 
for such an interchange. The manufacturer who h: 
aw be developed a special part would be in line for ext: 
=, iy p 
= rei | profitable business. The builder who can use the parts 
of others could save development and tooling expense 
The problem, however, is how to get the information to 
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NAME PLATE 


Model No. 40 
Available in 1/16", 3/32", Ye", 5/32" 
size characters. Dials contain all’ letters, 
figures, diagonal line sign, dash, period. 
Steel, zinc, brass, fiber, etc., can be in- 


dented with a name or number. Press 
furnished for hot stamping on plastics. 
Carriage Table advances one space with 
each impression of Dial, doing rapid work, 
even spacing and perfect alignment. 


Fig. 4—Three of the many standardized patterns 
of perforated sheets, which are available for use 
as components. 


NUMBERING and those interested. Frequently an interchange of corre- 
LETTERING PRESS spondence between the engineering departments of 
firms will disclose parts that can be used. Drawings of 
these parts could always be made available for distribu- 
tion to others. 

In Germany before the war, one central government 
use of color fell. Furnished ee oor bureau was charged with accumulation of the drawings 
with an electric heating EM240 of all manufactured parts that might have any possible 


Model 240 for hot stamp- 
ing letters and figures on 
plastic nameplates, and 
other small parts, with the 


element, and rheostat for We die wake Maturing Meshing use by others. In fact, the manufacturers were legally 
regulating heot. All fig- ar rates Spamgeng. Diss compelled to submit this information and to purchase 


ures and entire alphabet ace parts fr ce -epare ake - : wt. 
agen MITT Tiel eee these parts from those prepared to make them in pret 


HUGUENOT PARK  STATEN ISLAND 12, N. Y. 





e Ball Bearing « X-ray Unit for High-Speed Photography 


MOTORS 


© 
The Choice of 


Leading 
Design 


Engineers 


DRIP PROOF” ... because BETTER MOTOR DESIGN 
SPLASH DESIGN has been the consistent aim of Valley 


Valley Ball-Bearing EI ri ‘oO 1 ‘ im 
oe oe ectric Corporation engineers through 


to meet operating out the years. The Valley Ball-Bearing 


onditions yh . ° 
comeie et tami. Electric Motor of today offers definite 


a snaotes buyer-appeal in efficiency and economy 
or ° r . 
involved. Motors are to the purchasers of your equipment. 


rotected against . . . ° 
a 2. kh ee That is why prominent design engineers 


against normal splash are incorporating Valley Ball-Bearing 


conditions. ° . 
Motors in their plans. s s , ‘ 
Although designed for is done by removing the 


a special studies in ballistics X-ray tube and allowing 
sr atl eeetteneenlll at F rankford Arsenal, the the energy of the capacitors 
” - Westinghouse Electric & at the left to be discharged 
Manufacturing Company’s as an arc in air. The unit 
high-speed X-ray unit pic- provides a brief flash of 
tured here is an excellent energy with a duration of 
means for providing intense a millionth of a_ second. 
but brief illumination for During this interval the 
ordinary high-speed spark rate of operation is approxi- 
photographic work. This mately 600,000 kilowatts. 


4221 Forest Park Bivd., St. Lovis ) 
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ARE YOU USING THE TUBING 
best SUITED FOR YOUR JOB ¢ 


- 


cae Sippy L 


Nite a 
— B= suited means a varnished tubing or sleeving that meets 


every service requirement... at lowest cost! 


That's the way IRVINGTON ... long the leader in electrical insulation . . . 
meets every tubing or sleeving need. For IRVINGTON makes all the types 
including non-fraying FIBERGLAS. ... high voltage IRV-O-VOLT... RADIO 
SPAGHETTI and SATURATED SLEEVINGS ... in a complete range of 
colors and A. S. T. M. sizes. 


Thus a recommendation from IRVINGTON can be unbiased .. . you get the 
tubing best suited to your needs. not only from the standpoint of efficiency, 
but economy, as well. 


In addition, you get that extra increment of electrical surety which 
IRVINGTON'S ‘know how’ and ‘manufacturing control’ provides. For 
literature, or engineering assistance, write to Dept. 56. 


IRVINGTON PRODUCTS: 


Cotton, Fiberglas, or Rayon Tubings and _ Extruded Plastic Tubings 
Sleevings — Varnished, Lacquered, or 


s Fibron Plastic Tapes 
Vinylite Processed 


Varnished Fabrics and Papers 
Non-Fraying Fiberglas Sleeving Stes Sntuiations 
Transformer Lead Tubings Harvel and Irvington Insulating 
Wire Identification Markers—Varnished  V@*nishes 
or Plastic - Cardolite Resins 


IRVINGTON 


VARNISH & INSULATOR COMPANY 
Irvington 11, New Jersey 
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““One Good Turn -or a Million”’ 


A NAME TO LOOK FOR 


on ELECTRICAL COILS 
and TRANSFORMERS 


LAYER-WOUND COIL 


LOW VOLTAGE 
TRANSFORMER 


GENERATOR 
FIELD COIL 


Famous for years as 


“COILS by DOYLE” 


* “GRACOIL" is a new name that you 
can depend upon, because back of this 
name stand years of time-tested experi- 
ence in electrical engineering. The same 
able craftsmen who established Doyle 
Coils as leaders in the field now carry on 
at the same location under the new cor- 


porate name —The GRAMER Company. 


Be sure that the coil you buy bears 
the trademark name—"“GRACOIL”, for 
only then can you know that you have the 
best in electro-magnetic windings. Every 
“GRACOIL” is wound to the specified 
number of uniform turns from precision- 
gauged wire. Every “GRACOIL” is fully 
insulated, thoroughly impregnated, and 


properly laminated when supplied as a 


_ complete transformer. The most rigid in- 


spections and tests make sure that each 
“GRACOIL" is worthy of the name it bears. 


If your design calls for a special elec- 


tro-magnetic application, let competent 


~ “GRACOIL"” engineers make specific rec- 


ommendations for you. Write today! 


-GRACOIL 


“One Good Turn -ora Million" 


The GIR AIMEE IR compan 


( Formerly James W. Doyle, Inc.) 
Electrical Coils and Transformers 


2734 N. PULASKI RD. - CHICAGO 39, ILL. 
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erence to building their own. The plan went so far as 
to include a tribunal to adjust prices when the pros- 
pective purchaser figured that he could do better making 
the parts for himself rather than purchasing from an- 
other. If he could prove this, then he was obliged to 
become the source of supply and to make these parts for 
other manufacturers at his stipulated price figure. 

This is not the American system, but perhaps we 


Small components made as standard stock by 


cold forging and certain automatic screw-machine 
operations. 


could realize some benefit along these lines with less 
bureaucratic methods. The plastics industry has gone 
a long way in cataloging all parts and molds that are 
available té others. Perhaps a similar service might 
be rendered to the electrical industry through a central 
clearing house of the same kind. The cost of getting 
out these specialized parts catalogs is usually more than 
covered by the price, or small fee, asked for the service. 
This thought is presented merely as a suggestion for 
future development. 


Among orgatiizations active in the field of pre-fabrigated parts 
and including those cooperating in the collection of data upon 
which this article was, in part, based are: The American Brass 
Company, Bridgeport Brass Company, Chase Brass & Copper 
Company, Commercial Shearing and Stamping Company, John 
Hassall, Inc., Hendrick Manufacturing Company, Lafayette 
Steel Corporation, Henry L. and Jerry H. Weber. 





a Plastics ““Must”’ 
(Continued from page 133) 


of value because it has certain natural advantages, not 
the least of which is the fact that it is readily available 
as an insulating compound. First of all, it must be 
remembered that electrical conductivity and resistivity 
are relative, not absolute, factors. As compared with 
| some substances such as fused quartz or ceresin, rubber 


When Electrical Properties are 


Y | may be considered a conductor, but in the usual elec- 


trical practice it has so little conductivity in comparison 
to metals that it is used as an insulator with these mate 
|rials. By the same token neoprene is an efficient in- 
sulator, and whether it is an insulator or conductor, as 
|compared with rubber, depends entirely upon the com- 


ELECTRICAL MANUFACTURING 





ma 

TUDES 
TRCN ee 
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The die casting process produces parts of accurate 
dimensions. There’s little metal to machine off in finishing. 
Embossed details are reproduced faithfully. 
Parts weigh less when they’re made of aluminum. Shipping 
costs are lower. Dimensions are permanent, even at elevated 
temperatures. 
The ALCOA trademark on any product —die casting, permanent 
mold or sand casting—assures you of highest quality and uniformity. 
AvcuminuM Company oF America, 2179 Gulf Building, Pittsburgh 19, Pa. 
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Centuries ago, when potential besiegers 
lurked in every forest glade, castles 
* were prepared to withstand violent 
assault in the event that the outer works 
were penetrated. A secondary” point 
d’appui” or strong point, had to be in 
readiness. Thus each fortress had a 
Donjon—a huge square tower defying 
current methods of attack. Secure as 
Donjons were from without, they were 
weak from within; the summer heat Was 
torrid, the winter cold severe, and 
sanitary and living conditions were 
unbearable. Surrender oftentimes was 
the wiser choice. 
In Industry, products must have the 
inherent ability to meet diversified 
operational requirements. MORGANITE 
Carbon Brushes,embodying specialized 
experience of many years, offer this 
wide-scope application suitability. 
Inquiries are invited: write to Morganite 
Brush Co.,Inc., Long Island City 1, N.Y. 














































CARBON BRUSHES 


reph 453 Sevth Spring Street Modison Terminal Building 
woe th Caltfernie tes Angeles 13, Colifornic 9 South Clinton Street 


7M | 3824 Chicege 6, tHinois 
= eee Tel. - Randolph 3596 


























pounds being. tested. Actually, natural-rubber com- 
pounds and neoprene cover much the same range o 
resistivity, though some of the rubber mixes run uy 
to resistivities two to three orders higher than the bes: 
of the neoprenes. These latter overlap the range of 
slate, fiber, porcelain, phenolic resins, and glass, and 
in these ranges there are hundreds of low-voltage ap- 
plications in which the neoprenes can serve well. 
Such compounds give good service as cable sheathing 
because they have much better aging properties than 
most natural-rubber coatings, as shown by accelerated 
aging tests and actual performance. They are remark- 
ably tough and abrasion-resistant, as well as being 
resistant to most acids, alkalies, and corrosive chem- 
icals. In addition, they do not develop static or corona 
discharge at voltages less than 5,000. For these reasons, 
neoprene-sheathed cables are of value for metal conduit 
work, and for outdoor or industrial applications, such 
as open-pit mining, dredging, quarrying, and similar 
rough work. 


POLYSULFIDE COMPOUNDS 











‘Among the first of the synthesized rubberlike mate- 
rials were the polysulfide compounds which have been 
more popularly known as thiokol. Although they have 
several excellent physical properties, polysulfide rub- 
bers have rather low insulating values, which, however, 
are sufficient for low-voltage service. Because of their 
high resistance to moisture and corrosive elements, 
these rubberlike substances are of importance as cover- 
ings for underground cables in locations where there 
is considerable moisture or where soil conditions are 
likely to lead to the corrosion of lead-covered cables. 
They also substitute for lead sheathing on bridge cables 
or other similar installations where continuous vibra- 
tions are encountered, for under these conditions lead 
often suffers fatigue failure, For smaller cables and 
portable, or extension, cords which are likely to be sub- 
jected to attack by oils, solvents, or acids, polysulfide 
rubbers can be expected to give excellent service. Their 
application may be said then to be chiefly limited to 
low-voltage wires and cables which will be subjected 
to hard physical use and as a protective coating over 
other insulating materials. 








CELLULOSE COMPOUNDS 







Cellulose nitrate, one of the forebears of the plastics 
industry, still finds some use in the wire and cable in- 
dustry, chiefly as a lacquer for external cotton braids. 
While it has better electrical properties than some of 
the new cellulose plastics, the nitrate is highly inflam- 
mable and consequently is not used to any great extent 
as an extruded coating for wires although it does pro- 
vide, to other insulating materials, considerable pro- 
tection from the effects of ozone and oil. 

Cellulose acetates overcome the flammability hazard 
encountered with the nitrates, but unless properly com- 


‘pounded with suitable plasticizers their moisture re- 


sistance is likely to be poor and as a result the electrical 
properties are likely to be considerably inferior to those 
of the cellulose nitrate. Despite this, cellulose acetate 
finds extensive application as a lacquer base as well as 


ELECTRICAL MANUFACTURING 














WA on wartime jobs 
that open new avenues 
in postwar molding ..... 


@ Jobs in plastic molding that most everyone would have called 
“too tough” to be practical before Pearl Harbor, are being han- 
dled successfully at Imperial Molded today in connection with 
vital war products. 

Many of these parts, involving the solution of tough engineer- 
ing and production problems, have resulted in new advances in 
design and in compression molding techniques from such angles 
as handling of inserts, molding of threads, and holding close 
accuracy on a commercial basis. In many instances, these ad- 
vances open new avenues in postwar molding. 

While today the facilities of Imperial Molded are being de- 
voted “all out” to war jobs, tomorrow these new advances in 
molding techniques will be available for your products. 


IMPERIAL MOLDED PRODUCTS CORP. 
2921 WEST HARRISON STREET, CHICAGO 12, ILLINOIS 


BULLETIN K-200—with its helpful comparative table on 
the characteristics of various compression molded plastics 
and a brief picture story of how the Imperial molding 
plant operates—will be gladly sent on your request. 
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From the product designer 
through to final assembly and 
use in the field, the Eby Spring 
Binding Post line offers top 
service based on dependability. 


The spring binding post offers 
unique advantages that can’t 


be duplicated: 


1. No screw cap to tighten or 


come loose with vibration. 


relat stellt Mee SZ Tale oe-tS 101 co Meel a) 
the wire at all times in all 
positions 

. Easy one-hand feeding of 
wire into the post. 
Corrosion - resistant, long - 
life springs. 


Complete range of sizes, 
stem lengths, and accesso- 


ries for every application. 


Replace with Eby Spring Bind- 
ing Posts—Write today. 


EBY 


INCORPORATED 


18 W. CHELTEN AVE. 
PHILADELPHIA 44, PA. 








in the form of ribbons, foils, yarns, wraps and braic 
for wire and cable coating. In these applications tl 


_ cellulose acetates can be transformed into continuo 

| or bonded films by the employment of solvents or hezt 
» | and pressure. It also can be extruded directly over 

| conductor as an insulating sheath. 


Ethylcellulose, however, a more recent cellulose plas 


| tic, exhibits all the advantages of the acetates and adds 
| some of its own. It is flame-resistant to the same ex 
| tent as the acetates and can be used in a like manner 


But it has enough flexibility to permit its being mad« 
into foils without the addition of plasticizers and, most 
important, it has much better moisture-resistance and 
consequently much better electrical properties. . 

In the foregoing discussions of the various wire and 
cable cbatings, many have been compared with natural 


| rubber. Thé reason for this is threefold. First, rubber 


has been one of the most extensively used materials, 
thus providing a sound basis for comparison. Second, 
shortages caused by the present world-wide war have 
necessitated a search for replacement, or substitute, in- 
sulating compounds.. Third, natural rubber, despite its 


| many fine electrical properties, has some very definite 


limitations for certain applications and there is need 
for materials which can overcome these disadvantages 
even though natural rubber should be freely available. 

The properties which fostered the use of rubber in- 
cluded, of course, high specific resistivity, a low power 
factor and a dielectric constant of about 3. Further- 
more, it can be easily formed into any desired shape 
and that shape retained by vulcanization, although the 
finished product remains elastic rather than rigid. 
Other factors are its good moisture resistance, tough- 


| ness, and heat stability under temperatures normally 


encountered. But rubber deteriorates rather quickly 
under attack by oils and greases, solvents and many 
chemicals. It has but little, if any, resistance to ozone, 


| a fact that limits its usefulness in high-voltage service 
| where corona must be reckoned with. In addition, it 
| is combustible and has poor resistance to sunlight, espe- 
| cially if under tension. 


Replacement and alternate materials should naturally 
exhibit the good qualities of rubber and make up for 
its disadvantages, providing comparable or better elec- 
trical properties. Specifications for the perfect insulat- 


| ing compound would require it to be readily and eco- 
| nomically available and easily applied to the wire or 


cable in the form most suited for any particular type of 


| service. It would have a high degree of elasticity, pro- 
| viding high modulus at low elongation and it would 


remain flexible at low temperatures while still being 


| capable of continued operation at elevated tempera- 
| tures. Furthermore, it should have no corrosive effect 
| on metal conductors. It should itself be unaffected by 


grease, oils, and solvents and be highly impermeable to 
moisture and gases. 
No definite one of the materials discussed meets all 


| these specifications and undoubtedly it will be many 
| years before the perfect insulating material is found 


Fortunately, electrical service is sufficiently diverse so 


| that all conditions of operation are not met in any one 
| application. Therefore it is possible, by exercising 


careful judgment, to select the insulating compoun: 
which will give satisfactory service under the condi 
tions to be encountered. 
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Tin-Dipped Copper Terminal Lugs 


Special Vitreous Enamel Holds Wire Resistance 
Rigidly in Place — Insulates and . Wire Wound 
Protects the Winding on Ceramic 


Even Winding Prevents 
“Hot Spots” and Failures 


A. ‘you see a few of the important features that insure 
long life and trouble-free service in every Ohmite Resistor. In 
the lug type illustrated above, the resistance wire is both 
mechanically locked and brazed to copper terminal lugs to 
assure perfect electrical connection. Time-proved Ohmite vitreous 
enamel construction dissipates heat rapidly . . . withstands 
humidity. Today, Ohmite Resistors are extensively used in 
the Armed Forces, Industry, Communications, Research. Made 
in a wide range of types and sizes in stock and special units for every 
need. Consult Ohmite engineers on your resistor problem. 


OHMITE MANUFACTURING COMPANY 
4804 FLOURNOY ST., CHICAGO 44, U.S. A. 


ee Ana MITE 


Pan) a 


RHEOSTATS *° RESISTOR 
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POWER 


-without “wobblies!’’ 


—SYNCHRONOU S— 


—a91/S 1X «AZ AINO— 


Power to pull 8 oz. direct load con- 
tinuously at 1 RPM. Full capacity 
power — imstantly — with no lag, no 
fatigue, no “wobblies” throughout its 
long life of carefree service. That's 
what you get in this proven line of 
time tested 


SYWEH WOK 


TIMING MOTORS| & 


I 


TIME MACHINES 


‘STVAUAL 





— SELF-STARTING, SELF-LUBRICATING — 


dd¥ I ‘HZ1du I ‘Hdu I ‘Wd | 


SYNCHRON Timing Machines are 
built around the SYNCHRON Motor. 
They are small, sturdy, geared:to your 
exact requirements, and easily adapted 
to the compact design of time record- 
ers, time switches, or any type of tim- 
ing device. If you are interested in 
complete information, write today for 
our new catalog. Out engineers will 
be glad to work with you on post-war 
production plans. 


HANSEN MANUFACTURING CO., INC. 
PRINCETON 3, INDIANA 


Testing for Durabilit: 


Safeguards Equipment 


@A few hours of testing may represent a 
concentration of a lifetime of service 


Y DELIBERATELY destroying newly designed 
products through gruelling tests which twist 
stretch, tear, shatter, smash, crush, corrode, burn, and 
freeze, the General Electric Company determines the 
extent of durability of materials and finished products 
and exposes possible defects in design or construction 
Temperatures are made more extreme, speeds in 
creased, and loads made many times heavier than in 
actual operation. The tests are not complete until an 
article has torn itself apart. Some tests last months or 
years, while some are speeded up to crowd a month’s 
torture into an hour. As an example, engineers have 
kept a turbine bucket vibrating for 15 years. During 
that time the bucket has vibrated more than 100 bil- 
lion times and only when it falls to pieces will the test 
be considered complete. 
Some materials, usually unfinished products, are 
tested for “twistability” on a rotating fatigue machine 


Testing a motor shaft for rotating fatigue by 
loading it as a cantilever 


with an eccentric drive which rotates and bends the 
sample material until it breaks. Some samples have 
been strained 10,000,000 times before they were de 
stroyed. 

Destructive torture plays an important role in the 


‘development of sturdy, long-wearing electric motors 


Those required in ordinary service to operate wher: 
the very atmosphere may destroy the insulation, suc! 
as in a wet cellar or in connection with chemica 
processing, are given a salt-spray test. Others de 
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“FOR PRACTICAL PATRIOTISM” 


@ The men and women of The Dobeckmun Company’s Cleveland 


DOBECKMUN PRODUCTS 
for every branch of service 
on every fighting front 


Individual gas protective capes for 
Army, Navy and Marine personnel 

Cargo parachutes 

Aircraft wing covers 

Bomber glass-forming envelopes 


PACKAGES for 


Ordnance parts and assemblies 

Bomber rivet-control program 

Standard emergency rations 

Lifeboat, jungle and parachute 
rations 

Bandages, plasma equipment and 
other health products 

Gas masks 


ELECTRICAL INSULATION for 


Shipboard and shore cables 
Electrical motors 

Aircraft and ship gun-control systems 
Radio and communications 

Other vital electronic devices 


Many improved peacetime products 
will be evolved from these military 
developments created by Dobeckmun 
research. 
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plant are proud to be included among American workers who have 
been awarded the Army-Navy “E” emblem. The value of this 
recognition is heightened by the fact that, to date, only 4% of the 
nation’s war production plants have been so honored. 

In accepting the award, we wish also to express our appreciation 
to our many suppliers and subcontractors, who by their splendid 
spirit of co-operation have helped us earn this recognition. 

We pledge continuing loyalty to our country and to the men and 


women in the armed services who use our products in so many 


different ways. We recognize especially our obligation to support’ 


our 112 fellow workers now in our country’s service. We promise 
the same uninterrupted and tireless effort in the future as in the 
past, to maintain the quality and quantity of our deliveries of war 
essentials, until final Victory has been won. 


The Men and Women of The Dobeckmun Company, Cleveland, O. 


MAKERS OF LEXEL, DOBAR AND DOPLEX INSULATION PRODUCTS 
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N-WeL CUSTOM MADE 


UR LN aes 


More than 20 years 


of special coil and 


transformer manufac- | 
is filled with specified mixtures of high-test gasoline- 


turing for industry, 
laboratory, research 
and instrument mak- 
Built to conform 
to Army, 


ers. 
Navy and 
Signal Corps require- 
ments. 


@ Units 1 watt to 100 KVA 
Prompt Service orm single or small lots 

@ Specialist in special transformers & coils for 
research, experimental and product develop- 
ment work 
Engineering Service to Meet Special Appli- 


NOTHELFER 
WINDING LAB. 
118 ALBEMARLE AVE., TRENTON, N. J. 


“Only the best materials and 
expert workmanship go into 
Norton Instruments... That's 
why they're good.” 


NORTON AMMETERS 
are built in a wide range 
of sizes and types to meet 
the special needs of in- 
dustrial service. They are 
the result of a- half cen- 
tury of experience in 
building electrical instru- 
ments. 


Two different systems: “Moving Coil” and “Electro- 
magnetic”. Light, rigid construction; balanced on 
sapphire jewel bearings; hand drawn dials for quick, 
accurate reading. . 

Send for our new catalog 


NORTON Electrical Instrument Co. 


75 HILLTARD ST., MANCHESTER, CONNECTICUT 


| plane. 
| cial high-speed, vacuum stands. 


signed for functions in aircraft are subjected to specia 
tests in freeze-temperature, rare-atmosphere chambers 


| simulating the effect of high-altitude flying. On the 
_ other extreme, motors are also tested for their behavio: 
| under tropical conditions imposing high temperature, 


extreme moisture, and fungus hazard. , 
One of the most severe of all tests which motors are 


called upon to face occurs in the development of ex- 
| plosion-proof motors. 


Such motors as used in re- 
fineries, for example, have been explosion-tested by 
installing them in a specially constructed box, after 
which atmosphere both inside and outside the motor 


vapor and air. With the motor running, the vapor in- 


| side the motor is exploded. Only if the atmosphere 
| outside the motor is ignited, and if the motor housing 


is not cracked or broken, does the motor pass the test. 
Other motors have been tested under hazardous dust 
conditions involving magnesium, aluminum, coal, and 


. a a 
| grain dusts, and also under ethyl-ether vapor conditions. 


Airplane turbosuperchargers, which play a major 
role in the superiority of America’s bombers and fight- 
ers, are tested on the ground under conditions they 
would normally encounter while being flown at 50,000 
feet. These tests duplicate the punishment of the sub- 
stratosphere in scientifically-built altitude test cham- 
hers. Here, hot gases reaching temperatures up to 
2000 F can be introduced into the turbines in quan- 
tities as great as 450 pounds per minute, or, in another 
test chamber, refrigerated air as cold as — 100 F can be 
supplied to the compressor in quantities of 1200 pounds 
per minute. 

Tests on individual parts of the turbosupercharger 
are so violent they duplicate in a few minutes the same 
effects ehcountered by the unit during its life on the 
Supercharger wheels meet their death on spe- 
First the test chamber 
is emptied of air until there exists what is almost a 
perfect vacuum, more nearly perfect than in the strato- 
sphere. Powerful-drive turbines start out slowly and 
progressively speed up the whirl of the wheels until 


_they reach speeds as much as double what would be 


considered an operating limit. Five-hundred pound 
wheels reach speeds up to 20,000 rpm; 50-pounders, 


| 40,000 rpm ; and 5-pounders, 100,000 rpm. At the con- 


clusion of each run, engineers carefully measure the 
diameter of each wheel to determine the speed at which 
the metal first began to stretch out of its normal shape. 


| as well as the total amount of stretch that occurred be- 


fore it cracked apart. To perform all of these turbo- 
supercharger tests, vast amounts of power are con- 
sumed. 

The amount of stretch in metal is determined by 
creep tests. These tests are made to ascertain what 
stresses can be used at temperatures where all ma- 


| terials are pliable, without causing deformations larger 


than the values tolerable in high-speed machines. A 
metal rod is placed in an electrically-heated furnace 
run at a temperature of 842 F, with a constant stress 
of 13,000 Ib. per sq. inch of length on a 12-inch portion 
of rod. The following results were obtained. .Some 


_ rods stretched 0.928 mils per inch of length, or about 
one-thousandth of the 12-inch portion; other rods 
| stretched 1.398, 2.729, and 4.166 mils per inch of length, 


respectively. 
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FORMED FROM A FLAT SHEET 
IN LESS THAN 2 MINUTES 








TAYLOR PHENOAOLAS 


THE /METHOD by which ordingry sheets pf fully-cured Phenpl Fibre aré&re-heated and 
foryhed into various shapes isA new develgépment to which users\of Laminated Plastics are 

drning with ever-increasing interest. Now, Taylor engineers, working in the new Taylor 
Research Laboratory, have developed a special fibre which forms better and easyer than 
standard grades of Phénol Fibre. This/new development is calléd Taylor Phenolgstic 
Fibre —a Phenol Fibré with special, elastic qualities. This new product has many advantages. 
Unlike metal, Phenglastic Fibre is not reduced in section at the maxjmum point of draw’ 
Shapes involving/compound curves and comparatively deep draws are easily made with 
no sacrifice in the strength of the material. Send us the facts about your product and our 
engineers wil) gladly tell you whether jt can be made easier or better or More economically 
with Taylof Phenolastic Fibre. 


/ 


TAYLOR FIBRE COMPAaAnN y 


LAMINATED PLASTICS: PHENOL FIBRE * VULCANIZED FIBRE* Sheets, Rods, Tubes, and Fabricated. Parts 


NORRISTOWN, PENNSYLVANIA . OFFICES IN PRINCIPAL CITIES . PACIFIC COAST HEADQUARTERS: 544 S. SAN PEDRO ST., LOS ANGELES 
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This Cetron half wave mercury vapor 
filled rectifier is designed especially 
for efficient operation in many 

types of industrial installations 
requiring exceptional dependability. 
CE-8069B will give long-life service 
due to its rugged construction 
features. Write for our complete 
catalog of Rectifiers, Phototubes, 
L-lectronic Tubes. 


CONTINENTAL ELECTRIC CO. 


‘AL GENEVA, ILL. + Chicago: 903 Merchandise Mart - New York: 265 W. 14th St. 


NEON Pitot LicnTs 


EMBODY THESE IMPORTANT FEATURES: 


Penetrating orange-red glow . . . Long life . . . Low current 
consumption . . . Resistance to vibration and shock , . . Operate 
direct on high voltage circuits . . . Emit practically no heat- — 
These advantages of Neon Glow Lamps are enhanced by 
“SIGNAL” Pilot Light Assemblies. We manufacture a complete 
line, featuring types fitted with Full-View Plastic Heads. Spe- 
cialists in supplying completely assembled units, housing G.E. 
or Westinghouse Lamps. Send specifications for prompt esti- 
motes and suggestions . . . Write for Catalog. 


SIGNAL INDICATOR 


: aan ONT eda vion, 
894 BROADWAY....NEW YORK 3, N. Y. 
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OHMITE GIFT TO ILLINOIS TECH. 


Dr. Henry T. Heald, president of Illinois Institute o: 
Technology, has announced an initial grant of $15,00 
from the Ohmite Manufacturing Company to be used 
for the establishment of a laboratory for the precision 
measurement of electrical and magnetic quantities. ‘The 
gift came through David T. Siegel, president of Ohmit 
Manufacturing Company and a trustee of Illinois Tech 
It represents the initial contribution for equipping what 
will be known as the Ohmite Laboratory for Precision 
Measurements. It will be expanded as new equipment 
becomes available. The laboratory’s ultimate goal is t« 
provide precision electrical measurement for the Chi 
cago area approaching in accuracy those of the Bureau 
of Standards in Washington. 

Working through the Armour Research Foundation, 
industries in the vicinity will have an opportunity to 
use the laboratory’s facilities. This will be the first such 
laboratory in the Chicago area to make its services 
available to industry. As such, its establishment is a 
definite contribution to the scientific and research facil 
ities of the area. In addition, the laboratory represents 
an important addition to Illinois Tech’s electrical en 
gineering equipment by means of which graduate stu- 
dents can be trained in precision electrical measure 
ments. It will further provide standards for research 
work carried on at the Foundation. 

The laboratory itself will be located at the Armour 
Research Foundation of Illinois Institute of Technolog 
and will be developed under the direction of Prof. 
E. H. Schulz, supervisor of electrical engineering lab- 
oratories, and L. W. Matsch, supervisor of electrical 
engineering in the Armour Research Foundation. Also 
on the committee supervising the laboratory’s construc- 
tion are Dr. H. A. Leedy, Dr. W. A. Lewis, Dr. Thomas 
C. Poulter, Raymond E. Zenner and Dr. James S. 
Thompson. 

Space has already been reserved for the laboratory 
in the engineering building of the Research Foundation 
and equipment will be placed in operation as soon as 
it can be obtained under present wartime conditions. 
It is hoped that the basic elements will be operating 
within six months, although some of the needed equip- 
iment cannot be obtained until after the war. 

Mr. Siegel, in presenting the gift, stated the purpose 
of the laboratory as follows: 1—To provide facilities for 
studying the fundamental measurement of resistance, 
inductance, capacitance, current, voltage, power, power 
factor, permeability, etc.,—basic quantities of electric 
and magnetic circuits and fields ; 2—To provide calibra- 
tion facilities for instruments and meters used in re- 
search and industry by affiliated organizations at Tech- 
nology Center and by industries of the Chicago area: 
3—To stimulate advanced training of the electrical en- 
gineering students at the Illinois Institute of Technolog, 
in the important field of precision measurements. 


MORE SPACE FOR LEAR 


The acquisition of a seven-floor building to house pres- 
ent and future radio production of Lear, Incorporated, 
in the Grand Rapids, Michigan, division of the com- 
pany has been announced by Elmer R. Crane, gen- 
eral manager of the Radio Division of Lear. Lear's 
home plant is in Piqua, Ohio, but radio production has 
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@ Ordnance engineers 


Kipp experiments with what was origina 


M. K. 400 alloy. Since 1938 tests confirmed the desir& qualities \ 


of this die casting alloy millions of parts have been uset with j 


/ 


extraordinary success. This wide experience will lead to enony 


‘ 


useful civilian applications. 


MADISON-KIPP CORPORATION 


214 Waubesa St., Madison 4, Wis.,U.$.A. Sole Agent in’ England Wm. Coulthard & Co., Ltd., Carlisle 
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CHROMIUM TUNGSTEN COBALT 


All these magnets have the same holding power.) 


IT’S ALNICO, which has more external energy than 
any other permanent-magnet material. 

Another advantage is its ability to withstand 
the demagnetizing effects of vibration, high 
temperature, and stray magnetic fields, and 
under normal conditions, to retain its magnetism 
indefinitely. 

We have a wide variety of standard magnets, 
80 listed in our catalog, GEA-3682. Write for 
your copy. If none of these is suitable, we'll 
make new designs to meet your needs. 

General Electric, Schenectady 5, N.Y. 


GENERAL ‘45; ELECTRIC 


DEEL 


Speedily Handled 


wes abit 


PORTABLE 
ELECTRIC 
ELEVATOR 


ONE OF THESE easy-to-use 
Portable Electric Elevators will 
make short work of high-stacking 
bundles in cars or storage. 


Telescopic or hinged type. Fast 
— safe — available in many 


styles and capacities. CATALOG 504-A will be 


mailed you upon request. 
“Weld-Bilt” 


WEST BEND EQUIPMENT CORP. 


been centered in the plant on Buchanan Avenue i: 
Grand Rapids, in addition to a great deal of Lear’s 
electro-mechanical products. Increased production 
schedules, plus Lear’s plans for entering the home radio 
field after the war, necessitated larger quarters, so the 
east half of the Manufacturers Building, on Division 
Avenue, N., and several floors of the west half, on Iona 
Avenue, N. W., has been leased. The new quarters will 
house all the radio activity of Lear, as well as some of 
the electro-mechanical aircraft accessory production. 

The seven floors contain almost a hundred thousand 
square feet of floor space, and provision has been made, 
according to Mr. Crane, for additional space in the 
building as it is needed. The building has facilities for 
loading and shipping. Alterations to be made will 
include a complete new fluorescent lighting system and 
certain facilities for the employees. 


BENDIX DESIGNING NEW RADIOS 


Appointment: of Harold Detrick as chief engineer 
for the company’s forthcoming line of AM and FM 
radios and radio-phonograph combinations has been an- 
nounced by W. L. Webb, director of engineering and re- 
search of the Bendix Radio division of Bendix Aviation 
Corporation. Webb also announced the appointment of 
Charles P. Geyh, formerly associated with General 
Electric and RCA in cabinet design activities, as cabinet 
design and production engineer for Bendix Radio. 

Detrick formerly was chief engineer of the General 
Instrument Corporation, Elizabeth, N. J. and previously 
assistant chief engineer for Stewart-Warner. He began 
his radio career in 1928 as a design engineer for the 
United States Radio and Television Company. 

Geyh, one of the nation’s outstanding authorities in 
the field of radio cabinet design and manufacture, will 
work closely with the Bendix Radio sales and market- 
ing research organization in bringing into production 
the cabinets for the company’s radio line, to be marketed 
as soon as the military situation permits, Webb stated. 
The company’s home radio organization will be guided 
by public preferences in radio cabinets and receiver tonal 
qualities as indicated in the company’s nation-wide 
“style clinics” and surveys among radio buyers in all 
irtcome brackets, it was stated. 


REVISED STANDARD FOR 
REFRIGERATION CONDENSING UNITS 


A revision of the Commercial Standard for Electric 
Refrigeration Condenser Units has been promulgated 
by the National Bureau of Standards and is available 
for ten cents from the Superintendent of Documents. 
This standard was first published in 1943 but almost 
immediately a number of revisions were proposed by the 
Standard Refrigeration Compressor Association, the 
new revised edition being the result. 

The standard covers minimum requirements, rating, 
motor loading, and testing of air-cooled and water- 
cooled, belt-driven commercial electric-refrigeration 
condensing units, in %- to 3-hp sizes, and water-cooled 
units of 5 hp using methyl chloride, Freon 12, or SO, 
refrigerants. This standard covers all applications, in- 
cluding air conditioning. It covers minimum require- 
ments for controls, receiver-tank capacities, and tube 
sizes for shutoff valves. 
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INSULATING VARNISHES 


Distributed by 
INSULATION MANUFACTURERS INSULATION & WIRES TRI-STATE SUPPLY 
CORPORATION INCORPORATED CORPORATION 
Manufactured by 
THE P. D. GEORGE COMPANY, ST. LOUIS, U. S. A. 
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Electrical 
Tg 


Chace Alloy No. 772 provides a unique 
combination of properties useful to elec- 
trical equipment, control and instrument 
manufacturers. 


Its electrical resistivity is about 60 % higher 
than most resistance alloys in common use 
«++ 1050 ohms per circular mil foot. 


Its thermal conductivity is less than 50% 
that of steel... only about 2 % that of copper. 


Its temperature coefficient of expansion is 
twice as great as ordinary steel . . . much 
higher than that of any other strong alloy. 


Neither its resistivity value nor its expan- 
sion rate is affected by thermal treatment 
...or by cooling to —100° F. 


Chace Alloy No. 772 is non-magnetic. 


This new engineering material is especially 
adapted to low temperature resistor appli- 
cations, rheostats, auxilary heater for cir- 
cuit breakers, and other electrically heated 
expansion elements . . . Available now in 
sheets, strips, and rods. 


Bulletin No. A-942”, giving detailed information 
regarding Chace Manganese Alloy No. 772, sent 
on request. 


* wae AGEco 


Thermostatic Bimetdls and Soil Alloys 
1608 BEARD AVE «+ DETROIT 9, MICH. 


Events, Developments and Trends 
Affecting Men, Companies or Associations 


John C. Cotner, a founder of the former Cotner 
Machine Products Company, Logansport, Ind., has be- 
come a vice president, member of the board and general 
manager of the new Logansport Division of Gerotor 
May Corporation. Associated with Mr. Cotner in 
Logansport is Ruppert Esser, assistant general man- 
ager and chief engineer. 


JOHN C. COTNER E. E.. POTTER 


E. E. Potter, who has been eastern general sales 
manager of General Electric Lamp Department at Nela 
Park headquarters for the last 14 years, has been elected 
a General Electric commercial vice president. His 
headquarters in this capacity will be in Washington. 


Monroe Seligman, formerly sales manager of Amer- 
ican Coils Company, Newark, N. J., Cleveland A. 
Sewell, former plant superintendent and in charge of 
engineering for the same company and Saul S. Schiff- 
man, previously an executive in the oil business, have 
become the three working owners of Tenney Engineer- 
ing, Inc., Montclair, N. J. Mr. Seligman is president 
of Tenney. 


S. I. Cole, president, and Samuel Siegel, vice presi- 
dent of Aerovox Corporation, New Bedford, Mass., 
have retired from these positions, and W. Myron 
Owen has become the new president. 


Bruce A. Coffin, president and general manager ; 
Lloyd H. Coffin, treasurer and chairman of the Board 
of Directors; Edgar M. Batchelder, executive vice 
president; Charles F. Stromeyer, vice president and 
director of engineering, are the new officers recently 
elected to the Hytron Radio & Electronics Corporation. 


A. E. Snyder, formerly general sales manager of the 
lamp division of Westinghouse Electric & Manufactur- 
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ELECTRICAL APPLIANCE PARTS Produced in ALS1Mac heat resistant 
compounds by die-pressing, these parts find wide acclaim among 
appliance manufacturers because of their dependability and uni- 
tormity. Ease of assembly and trouble-free service characterize 


ALS1Mac appliance parts. 


TRADE MARR REGISTEREO We 


THREADED CORES Countless combinations for dimension and pitch 
are produced regularly for the electrical heater industry. Lengths 
up to 24" are common. Resistance to heat at elevated temperatures 
and dimensional uniformity make ALS1Mac Threaded Cores ideally 
suited to straight, sealed units. 


FOR COMPACT DESIGN, EASE OF ASSEMBLY 
AND DEPENDABLE OPERATION | 


The ideal electrical properties of ALS1Mac Insulators, together with high mechanical strength 
and rigidity, assure compact design and dependable operation. Dimensional accuracy faci itates 


assembly. Made of permanent, heat-resisting materials which cannot char, ALSIMAG Insu- 


PARTS FOR ELECTRICAL CONTROLS ‘Throughout the field of small 
electrical control equipment ALSiMac parts are found at key points 
in assemblies. Here again dimensional accuracy, high dielectric 
strength, low-porosity and resistance to heat of ALS1Mac Ceramic 
Insulators facilitate compact design and assure dependable operation. 


a ae 


|ALSiIMac ™® 


THERMOCOUPLE INSULATORS Preferred by instrument servicemen 
AxS1Mac Thermocouple Insulators are uniform, clean-bored and 
strong. These simple tubes play 4 vital part in the control of 


high temperature equipment. A complete line of ball-and-socket 
beads is available. 


CHARACTERISTICS OF 
ALSIMAG INSULATORS 


High Mechanical Strength 
Permanent Rigidity 
Low-Loss Factor 

High Dielectric Strength 
Will Not Absorb Moisture 
Chemically Inert 

Heat Resistant 


Precision Made of Purest 
Raw Materials 


lators are economical because of high speed production methods. Let us prove that ALS1MaG 


Insulators are best suited to your requirements. 


AMERICAN LAVA CORPORATION © Chattanooga 5, Tennessee 


43RD YEAR OF CERAMIE LEADERSHIP 


ALCO has been awarded for the fifth 
time the Army-Navy “E”’ Award for 
€ontinued excellence in quantity and 
quality of essential war production. 





Paper-Insulated Coils up to 4'2 Diameter 
... Wound in “Stick’’ Form...As Many 
As 28 at Once 


Any size or type of paper-insulated coil up to 414” 
diam. can be produced at maximum output per 
operator on the Universal No. 105 Winding Machine 
— the “Duo-Matic”. Production figures as high as 
280 coils per hour have been reported. 

As many as 28 coils can be successfully wound at 
the same time, and output is further increased by 
greater efficiency in handling completed coil sticks 
through the group-transfer of wires to a new arbor. 


FEATURES 

@ Paper injected automatically without retarding wind- 
ing — length increased on successive wire layers 

@ Double paper sppply, “Fingerless” delivery shelf and 
V-shaped guide plates eliminate wrinkling 

@ Two-section arbor and arbor support for convenience 
in transfer 

@ Wire spool unrollers and compensators maintain uni- 
form tension, reduce spoilage, speed ‘“‘change-over”’ 

@ Space-winding and mid-tap attachments 

' @ Electrically-controlled stop-motion acts when wire- 
spools run out 

®@ Sensitive counting mechanism stops machine at com- 
pletion of coil 


Cross-wound Coils (lattice-type) — 
Bulletin 84 

Layer-wound Coils, cotton-insulated or 
non-insulated — Bulletins 96-103 

Gutter-wound Coils, for heavy duty — 
Bulletin 98 

Spool-wound Coils, non-insulated — 
Bulletin 102 ; 

Paper-insulated Coils (14 at once maxi- 
mum) — Bulletin 104 


ST Teta 


P.O. Box 1605, Providence 1, R. I. 


A Wide Range of Winding Machines for a Wide Range of Coils 


ing Company, has been elected president of Polari: 
Products Corporation, wholly owned subsidiary 4 
Noma Electric Corporation, New York, N. Y. 


W. D. Crouch has been appointed general manay ++ 
of the Commercial and Industrial Division of. the Ro»- 
ertshaw Thermostat Company with headquarters ‘y 
Youngwood, Pa. He has been connected with Robe 
shaw since 1918 and is a recognized authority on tie 
subject of temperature control. 


W. D. CROUCH GUSTAVE D. CERF 


Gustave D. Cerf has been appointed chief engineer 
of the Edison-Splitdorf Corporation, a division of 
Thomas A. Edison, Inc., West Orange, N. J. Mr. 
Cerf was formerly assistant chief engineer of Edison- 
Splitdorf and now succeeds E. B. Nowosielski who has 
resigned. Before his association with the company, he 
was connected with the Scintilla Magneto Corporation. 


Tom Joyce, general manager of the Radio, Phono- 
graph & Television Department of the RCA Victor 
Division, Radio Corporation of America, Camden, N. J., 
has announced his resignation from the company after 
23 years of service. Mr. Joyce has been one of the 
leading advocates of immediate postwar television ex- 
pansion and a principal witness for television before the 
Federal Communications Commission. 


John Vassos, noted designer, stylist, author and il- 
lustrator, has resumed his association with the RCA 
Victor Division of the Radio Corporation of America 
as consultant designer. He was recently released from 
the Engineer Corps of the U. S. Army after serving 
for two and one-half years on special missions in the 
European, African and Middle Eastern war theatres. 
Lieut. Colonel Vassos is a founder and the first presi- 
dent of the American Designers Institute. 


H. Z. Benton has joined the engineering staff of the 
American Phenolic Corporation, Chicago, IIl., to be in 
charge of design and production on tube sockets for 
radio, radar, television and industrial uses and of en- 
gineering and research on specialty antennas such as 
ultra-high frequency dipoles, reflector arrays, etc. 


Zeus Soucek is president of a new organization re- 
sulting from the consolidation of two subsidiaries oi 


‘ the American Type Founders, Inc., which include the 


Philharmonic Radio Corporation and the Remote Con- 
trol Division. 


"Dr. Carl Curtis, formerly director of research for 
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Engineering rubber mountings for mili- 
tary purposes continues to be a full-time 
job for United States Rubber Company 
specialists in that field. 


In the race to develop new and more accu- 
rate weapons, eliminating disturbing vi- 
bration becomes increasingly complex. 
Electronic instruments in planes, tanks and 
surface craft, as an example, must be insu- 
lated far more perfectly than ever before. 


U. S. Rubber scientists, working ‘closely 
with military experts and manufacturers 
of war materiel, are helping to win this 


fight against vibration and shock. Such 


‘effort—rightfully given priority until vic- 


tory is assured — means that service to 
manufacturers of non-military goods has 
had to be sharply curtailed. 


But the knowledge being gained in the 
adaptability of rubber compounds and the 
precision-engineering of rubber mount- 
ings is invaluable. 


We are eager to cooperate with you on 
problems of vibration-insulation. But if 
we must postpone the date, we are sure 
you will understand. 


SERVING THROUGH SCIENCE 
WITH ENGINEERED RUBBER MOUNTINGS 


Listen to ‘‘Science Looks Forward’”’— new series of talks by the 
great scientists of America—on the Philharmonic-Symphony 
program. CBS network, Sunday afternoons, 3:00 to 4:30 E.W.T. 


UNITED STATES RUBBER COMPANY 


1230 SIXTH AVENUE + ROCKEFELLER CENTER + NEW YORK 20,N.Y. + In Canada: DOMINION RUBBER CO., LTD. 
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NEW TECHNIQUES THAT PRODUCE 
better PARTS FOR Z,, MONEY y 


Density and purity can be carefully controlled in 
the fabrication of Pomet pole pieces to assure 


high permeability and low residual magnetism. 


And electrical characteristics do not have to be 
sacrificed to get better machinability. For these 
parts are pressed and coined to close tolerances 
with little or no need for machining. 


They can be produced in quantities and at low costs 
that would be impossible by any other method. 


Brush holders, too, are manufactured economically 
on a volume basis with consistent accuracy of con- 
tours, surfaces and holes. Here expensive ma- 
chining is also entirely eliminated or reduced to 
a minimum. 


You can save time and money now or after the 
war by utilizing the war-perfected techniques of 
the Pomet plant. We shall be glad to quote on 
blueprints or specifications. 


Don't decide until you see what Pomet can do. 


POWDER METALLURGY CORPORATION | 


A SUBSIDIARY OF GENERAL BRONZE CORPORATION 
Long Island City, N. Y. 


TO PARTS 


FROM POWDER 












Simmons, Worden & White and also of the Americ 
Crucible Company, has been engaged by the Titaniu , 
Alloy Manufacturing Company, Niagara Falls, N. 
Dr. Curtis is well known for his work in various; 
ceramic fields. J. §. Geiger, previously connected 
with the National Tile Company as chief ceramic eng: - 
neer, has been made research associate of Titaniun, 
and Ernest H. Wyche has been made metallurgical 
engineer of the company. 








Ross Rathbun, formerly manager of air conditioning 
at Westinghouse Electric Elevator Company, has been 
appointed manager of the expanded Air Conditioning 
Division which now includes the Precipitron Depart- 
ment. Walker G., White, formerly sales manager, 
has been named manager of the Elevator Division. 


Dr. Zay Jeffries, vice president of the General Elec- 
tric Company, has been selected as winner of the Fran- 
cis J. Calmer Medal given once every five years by the 
Franklin Institute for achievement in.the field of metal- 
lurgy. The citation refers to Dr. Jeffries’ “meritorious 
contributions to the science of metals, which he has 
placed on a new and more intelligent basis.” 


Lawrence Philip Haner of the Rayon Pioneering 
Research Section of E. I. du Pont de Nemours & 
Company, Inc., has been named as the first designated 
member of a new Rayon Engineering Section within 
the duPont organization. The section will study appli- 
cations of electronic techniques to the development and 
production of synthetic fibers and films. Mr. Haner 
has made contributions to the art of electronic applica- 
tions in the past, including several now in use in the 
manufacture of synthetic fibers. 


J. Hunter Nead heads the newly created Metallur- 
gical and Inspection Department as manager within In- 
land Steel Company, Chicago, Ill. E. D. Martin and 
T. S. Washburn serve as assistant managers. L. S. 
Marsh, previously manager of the General Office De- 
partment of Inspection and Metallurgy, continues in a 
special metallurgical advisory and consulting capacity. 


Eldon G. Constans has been appointed ceramic en- 
gineer at the Edward Orton, Jr., Ceramic Foundation 
and will be attached to the staff at Columbus, O. Mr. 
Constans will carry on research work in the further 
development of, the use of standard pyrometric cones 
for the firing of ceramic wares. He has been previously 
connected with Westinghouse Electric & Manufacturing 
Company, Newark Stove Company, Landers Frary & 
Clark and Curtiss-Wright Corporation. 


Dr. Paul G. Weiller has established offices and 4 
research laboratory at 95 Broad Street, New York 4. 
N. Y. He will undertake the design and development 
of electronic, electromechanical or mechanical devices 
and instruments. Dr. Weiller was formerly connected 
with the Square D Company and its Kollsmann Instru- 
ment Division. 


G. H. Smith has been appointed vice president and 
general manager of the Deepfreeze Division of the 
Motor Products Corporation. Prior to this, Mr. Smith 
has been associated with the Magnavox Company, Fort 
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have done so many jobs so well that they 
are now used by more than 80% of all the 
builders of machine tools. 

Snap-Lock superior design and construc- 
tion puts an end to the common causes of 
limit switch failure. 

Comparative tests, under actual service 
conditions, have proved that Snap-Locks 
last many times longer than the best avail- 


able commercial grades. 


Snap-Locks are positive-locking in either 
off or on position. Electrical and mechanical 
operations are separately inclosed and fully 
insulated. Wiring is accessible—pure silver 
contacts are self-wiping and are-free— 
hardened steel parts—sturdy case fully pro- 
tected against oil and dust. Choice of 
mountings and operating Jevers. For all 


normal circuits. 


Send for Bulletin EM-42—with complete 
data on the only Limit Switch designed and 
built by Machine Tool Builders for Machine 
Tool Builders. 


Acme - Gridley 4. 


and 





170 EAST 131st STREET ° CLEVELAND 8, OHIO 
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MOTOR DATA 


No. 126 


Deh FRAME MUR 


1/5 HP at 3800 RPM 


* ttt 
Ct rie 
loi 


The basic design of 
the 2300 Frame Motor has been used 
in scores of individual modifications. Many 
of these designs are complete and 
available—others for new equipment 
can readily be developed. 


ELECTRICAL MECHANICAL 


Series or shunt wound 
High starting torque 
Low starting current 
High efficiency 
Low RF interference Laminated field poles 
Unidirectional or reversible Precision ball bearings 
Armature and field windings Segment-built commutator 
varnish impregnated and baked Permanent end play adjustment 


|__2a00'ramemorors | sie, | Shum | 


Watts Output, Int. (mox.) 50 
Torque at 6000 RPM _{in. 02.) 

Torque at 3800 RPM __[in. oz.) 

Lock Torque (in. oz.) 

Volts Input (min.) 

Volts Input (max.) 

Temperature Rise {int.) 

Diameter 

Length less shaft 

Shaft Dia. 


E-1C@R INGE. 1501 w. CU ste ee GC Uae 


DYNAMOTORS + D.C. MOTORS + POWER PLANTS + CONVERTERS 
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Wayne, Ind., as a merchandising counselor, and th: 
Edison General Electric Appliance Company, Chicag, 
Ill., as general sales manager. He will be located at th: 
North Chicago, IIl., plant. . 


Donald J. Reese has resumed his duties with the 
Development and Research Division of the Interna- 


tional Nickel Company, Inc., New York, N. Y. Mr. 


Reese has been with the Steel Division of the War 
Production Board at Washington, since April, 1942, 


George Steven has been appointed to the post of 
executive engineer of the Buffalo Works of Worthing- 
ton Pump & Machinery Corporation. Harold W, 
Whiting, formerly Mr. Steven’s’ assistant, now suc- 
ceeds him as chief engineer of the Buffalo Works Com- 
pressor Division. 


Dr. C. B. Jolliffe, chief engineer of the RCA Victor 
Division, has been elected vice president of the Radio 
Corporation of America in charge of RCA Laboratories 
succeeding Otto S. Schairer who has been elected 
staff vice president of RCA at the Board meeting. Mr. 
Schairer will be consultant and advisor or matters per- 
taining to research, development, patents, etc. Dr. 
Jolliffe has previously served as physicist in the radio 
section of the Bureau of Standards, resigning to become 
chief engineer of the Federal Radio Commission. He 
joined the Radio Corporation of America as engineer- 
in-charge of the RCA Frequency Bureau. In 1941, he 
became chief engineer of RCA Laboratories and then 
was made assistant to the president of RCA. In Sep- 
tember, 1942, he was appointed chief engineer of the 


~ RCA Victor Division, Camden, N. J. 


Walter A. Onorato has been elected president of 
General Dry, Batteries, Inc., Cleveland, O., and Can- 
ada, succeeding the late C. P. Diebel, founder of the 
company. Mr. Onorato had previously been vice presi- 
dent in charge of General’s Gloversville, N. Y., plant 
and managing director of the Canadian company. 


Charles A. Scott has resigned as executive vice- 
president and director of sales of the Rome Cable Cor- 
poration. He was one of the original group in the 
formation of the company in 1936 and has headed the 
sales department from the beginning. Glenn E. Rolston, 
chief engineer since the company’s start, succeeds Mr 
Scott as sales manager. 


Recent additions to the membership of NEMA in- 
clude: Alloy Rods Co., York, Penna.; Dallas Engi- 
neering Co., Dallas, Texas; The Murray Co., Boston, 
Mass.; Sampsel Time Control, Inc., Spring Valley, 
Ill., and A. O. Smith Corp., Milwaukee, Wis. 


The name of Paranite Wire and Cable Corp., has 
been changed to Paranite Wire & Cable Corp., Di- 
vision of Essex Wire Corp., 14310 Woodward Ave. 
Detroit, Mich. 


Automatic washing machines and electric tumblet 
dryers have been announced as postwar additions to 
the line of the Edison General Electric Appliance 
Company. A meeting-by-mail bulletin carrying this 
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RADIANT ANNEALING 


means cleaner, accurate, faster punching of laminations 


The punching qualities of the core 
steel you use show up in many plant 
departments—in production, final in- 
spection, salvage, maintenance and 
cost accounting. So, the radiant an- 
nealing operation of Republic Coiled 
Silicon Strip, above, is important to 
you in many ways. 

Radiant annealing assures that every 
square inch is uniformly annealed— 
free of hard spots—which affords 
clean, accurate and fast punching— 
increased production, simplified core 
assembly, reduced spoilage, less wear 
on expensive dies. 


Annealing in a sealed furnace with a 
controlled atmosphere gives Repub- 
lic Silicon Steel Strip a tight smooth 
oxide surface—practically eliminates 


flaking—reduces die cleaning—im- 
proves the space factor and magnetic 
properties of the core. The perfectly 
smooth surface produced by cold 
reduction, plus the freedom from coil 
set, makes laminations lay flat and 
stack tightly for improved space. 
factor and higher total, efficiency. 


You can naturally expect better re- 
sults from Republic Silicon Steel, 
because it is made by a Republic 
division that has concentrated on 


electrical steel production for more 
than 20 years. 


Prepare now for a better product for 
the postwar period. Check into the 
advantages of using Republic Silicon 
Steel—in coiled strip and sheet form 
—for lamellar cores. 


REPUBLIC STEEL CORPORATION 


GENERAL OFFICES e CLEVELAND 1, OHIO 


Berger Manufacturing Division °¢ Culvert Division 
Niles Steel Products Division « Steel and Tubes oo 
Union Drawn Steel Division « Truscon Steel Compan: 

Export Department: Chrysler Bldg., New York 17, NY Y. 


SILICON STEELS 


Otier Republic Products include Carbon, Alloy 
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OR an exact record of machine hours the Industrial Time | 
Totalizer provides distinct advantages over written or | 


personal checks. This visible Totalizer will give a record up to 


10,000 hours. On equipment of pre-determined life expectancy | 
the Totalizer, by showing the hours in use, visibly signals when | 


replacement ought to be made. Whether your product is now made 


for the war effort or to compete in postwar markets the application — 


ef industrial Time Totalizers is worth your immediate attention. 


SOME TYPICAL APPLICATIONS 
Conveyors Oil Burners Welding Machines 
Diesel Generators Punch Presses Vacuum Tube Devices 
Drill Presses Refrigerators and many other types 
Moiding Machines Radio Transmitters of machines 


INDUSTRIAL TIMER CORPORATION 


110 EDISON PLACE oe , NEWARK, NEW JERSEY | 


JONES 400 SERIES PLUGS 
AND SOCKETS 


A medium size Plug and 
Socket that fulfills practi- 
cally every requirement in 
the Public Address, Radio 
and kindred fields. Socket 
Contacts are of the “knife- 
switch” type of phosphor 
bronze, cadmium plated. 
Plug Contacts are of hard brass, 
silver plated. Insulation is of mold- 
ed Bakelite. All Plugs and Sockets 


are Polarized. Caps are of steel 
with baked black crackle enamel. 


Made in_2, 4, 6, 8, 10 
and 12 Contacts. 


P-406-CCT 


The best all around 

Plug and Socket at 
popular prices. Send today 
for catalog No. 14 listing 
all types of Electrical Con- 
necting Devices—Plugs. 
Sockets and Terminal Strips. 


HOWARD 8B. JONES COMPANY 


2460 W.GEORGE ST. CHICAGO 18 


announcement informed field representatives that t! 
new products ,;would be ready as soon after reconve 
sion as manufacturing conditions permit. 


Authority to construct a new six-story factory buil'- 
ing in Dayton at an estimated cost of $1,250,000, has 
been granted to Delco Products Division of Ger 
eral Motors Corporation by the War Production Board, 
The building will be of permanent*steel and concrete 
construction and will be used for war production. 


A new plant for copper rod-rolling, wire-drawing, 
stranding and insulating is to be constructed at Fort 
Wayne, Ind., by the Phelps Dodge Copper Products | 
Corporation, according to an announcement by Wylie § 
Brown, president. It will be located on a tract of 
thirty-one acres acquired for the purpose and will cost | 
$4,500,000, fully equipped. This new facility is being 
built without government assistance and is not in- 
tended for war production but will become a permanent 
addition to the manufacturing assets of the company. 
It will be operated as a separate division. 


Within Westinghouse Electric Elevator Com- 
pany, two separate divisions have been created to carry 
on the work of the company; the Air Conditioning 
and the Elevator Divisions. 


Walter Kidde & Company, Inc., Belleville, N. J., 
have announced the purchase of the capital stock of the 
Youngstown Miller Company, Inc., formerly of 
Sandusky, O., manufacturers of plastic coaters and oil 
reclaimers. The main office of The Youngstown Miller 
Company will be at 675 Main St., Belleville, N. J. 


Hytron Radio & Electronics Corporation is the 
new name for the former Hytron Corporation of 
Salem, Mass. This company, the oldest manufacturer 
specializing in radio receiving tubes, intends to double 
its working capital to prepare for a greatly expanded 
postwar radio market. Hytron has plants at Salem, 
Newburyport, Beverly and Lawrence, Mass. 


In the Zenith Radio Corporation television in color 
will go into laboratory and transmitter tests soon, 
it is planned. FCC has given permission to build an 
experimental station. 


Changes in the names of two divisions of the West- 
inghouse Electric & Manufacturing Company have 
been announced by Walter Evans, Westinghouse vice- 
president in charge of all company radio, radar and 
electronics activities. These changes involve the former 
Radio Division, which now becomes the Industrial 
Electronics Division and the former Radio Receiver 
Division which is now the Home Radio Division. 
Also announced was the removal of the Home Radio 
Division from temporary quarters in Baltimore to a 
permanent location in Sunbury, Pa. 


Standard Stoker Company, Inc., has acquired con- f 
trolling interest in Read Milling Company, Inc., o! 
York, Pa., manufacturers of bakery equipment and 
apparatus for chemical and industrial processing. H. P.f 
Farrington, president of Standard Stoker, says that 
Read will continue to operate as before with the sane 
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-H Provides | 


Automatic, ‘Precise Opera tion 
FOR THIS SIMPLEX BORING MACHINE 


Here is How it Works . . . Loading and unloading 
of the machine is controlled by Type LK timit switch 
“A”. This switch, when actuated by the movement of 

the dog, energizes two timers, which provide a “‘dwell”’ 
and also a time cycle on a solenoid which furnishes a 
return to the table. 

Steel clad switch ‘“B”’ controls the limit of the return 
table travel after the boring cycle is completed. 

As the head travels up to the work, the dog trips steel 


Ruggedness and dependability of the sensitive 
‘Micro Switch’ snap-action switches is amply 


illustrated by their use in the automatic control 
of the Simplex Precision Boring and Facing Ma- 
chine made by the Stoker Unit Corporation of 
Milwaukee, Wisconsin. 

Every step in the operation of this precision 
machine, designed for boring and facing shells, 
is controlled by the use of nine switches so lo- 
cated as to regulate the sequence of operations 
of the automatic cycle. 

This machine consists of a fixture and spindle 
head. The fixture rotates about a horizontal axis 
and is hydraulically indexed to four different 
positions in each complete cycle. The ‘‘Micro 
Switch” snap-action switches automatically con- 
trol the feeding cycle on the table which carries 


clad switch ‘‘C’’ which opens to de-energize a solenoid 
allowing a coarse feed travel. At the completion of the 
coarse feed travel, a dog contacts steel clad switch “D” 
which closes to energize another solenoid giving a fine 
feed travel. 

Five other switches, not visible, control operations of 
the spindle motor and the coolant pump and regulate 
the speed of operation. 


Do You Need a Switch To... control temperatures, 
help to package products, bottle fluids, record airplane flights, 
make change, dispense drinks, heat water, control electronic 


tubes, or steer ships? “‘Micro Switch” snap-action switches suc- 
cessfully control many such operations . . . and thousands more. 
“Micro Switch” 
millions of these precise, snap-action switches to products for 
both war and peace, will be glad to show you how they can add 
long life and reliability to your product at lower cost. Write for 


engineers, experienced in the application of 


i 
{ 


; : he ‘Micro Switch’’ Handbook-Catal day. 
the three-spindle boring head. Four of these a 


switches are visible in this illustration. LET’S ALL BACK THE ATTACK ap BUY EXTRA WAR BONDS 


© First Industrial Corporation 


MICR 


TRADE 


pane edhe S 2 
en i : | The basic switch is a thumbsize 
os ; featherlight, plastic enclosed, 
precision snap-action switch. 
Underwriters’ listed and rated 
at 1200 V.A., at 125 to 460 
volts a-c. Capacity on d-c de- 
pends on load characteristics. 
Accurate reproducibility of performance is maintained over 
millions of operations. Basic switches of different character- 
istics are combined with various actuators and metal hous- 
ings to meet a wide range of requirements. 


MARK 


WITCH 


A DIVISION OF FIRST INDUSTRIAL CORPORATION 





Which material should be used 


- <a beonlacts: 
(ES, 


*A wide variety of materials, possessing many combina- 
tions of characteristics, are available to meet the needs of 
the electrical industry for contacts suited to many diverse 
types of electrical apparatus. Thus, the selection of mate- 
rial is of first importance in the design of electrical con- 
tacts so that the proper combination of characteristics 
may be used to best fulfill the requirements for a particu- 
lar application. 


Recommendations are made only after a detailed study 
of the application. This is essential to satisfactory contact 
application, because the function of the device and its 
operating conditions determine the electrical and me- 
chanical characteristics necessary to produce ideal contact 
performance. Our years of experience in engineering and 
manufacturing have been devoted exclusively to elec- 
trical contacts. A Gibson analysis of your contact prob- 
lem will be of material benefit in finding an efficient 
solution. Consult us today. 


PP Z Y 
ETT Lured by 


Gipson Ecectric ComMPANY 


oe 


COMPACT: 
4 IN HIGH 
2%) IN DEEP 
2%) IN WIDE 


WEIGHT: 
1) POUNDS 
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AMERICAN GAS ACCUMULATOR COMPANY 








efficient personnel. James T. Duffy, Jr., is president of 
Read, which has been in business since 1908. 


After the first of May, Mercury Clutch Corpora- 
tion will be located at 1502 12th Street S. W., Canton, 
QO. They are moving from 2049 Dueber Avenue, S. W., 
of the same city. 


General Controls Company, Glendale, Calif., 
manufacturers of electro-magnetic control valves, an- 
nounces the completion of another step in an expan- 
sion program that will soon put three acres of factory 
space under roof. This expansion includes a process- 
ing plant, with 10,000 sq. ft. of space, in which the heat 
treating, anodizing, mechanical deburring, sand-blasting 
and painting departments are housed. In addition, a new 
office building is being erected to house the executive 


_ offices, the administrative, sales, advertising and sales 


promotion departments. 


A new electronics division has been announced by 
Barnes & Reinecke, Industrial Designers and En- 
gineers, Chicago, Ill. The company’s services have 
been increased to include FM and television engineer 
ing, specialized electronics, audio frequency equipment 
and proadcasting station equipment design. 


American Engineering Company is acquiring 
Cochrane Corporation of Philadelphia and Faraday 
Electric Corporation of Adrian, Mich. Cochrane 
Corporation makes various equipment used in the in- 
dustrial and power plant field and Faraday makes elec- 
trical signaling equipment and household appliances. 
American Engineering Company, founded in 1867, 
makes Taylor and Perfect stokers, pumps, hydraulic 
systems, Lo-hed hoists and marine equipment. Sales 
last vear equalled eighteen million dollars. Percy S. 
Lyons, while continuing as president of Cochrane, will 
hecome director of American Engineering Company. 


Inland Steel Company, Chicago, Ill., has an- 
nounced that it has established a Metallurgical and 
Inspection Department by merging the activities of its 
Indiana Harbor Works Metallurgical Department, In- 
diana Harbor Works Inspection Department and Gen- 
eral Office Department of Inspection and Metallurgy. 


Arrangements have been concluded between Ed- 
wards & Company, Norwalk, Conn., and Warren 
Telechron Company, Ashland, Mass., whereby Ed- 
wards will sell Telechron program and clock systems. 
As soon as war restrictions are lifted Edwards & Com- 
pany plans to manufacture its own line of program and 
clock systems using Telechron motors and mechanisms. 


JUNIOR ENGINEERS’ READING LIST 


A revised “Reading List for Junior Engineers” has 
been issued by the Junior Committee on Professional 
Training of the Engineers’ Council for Professional 


‘Development. A revision of the original 1936 list, it 


covers natural science, philosophy, including religion. 
economics and sociology, psychology, business and in 
dustrial management, literature, including poetry, essays 
and fiction, history, biography, travel and the fine arts 
In preparation of the list the “guiding of the young engi 
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STEEL EQUIPMENT COMPANY 


Experience and “know-how” are why so many of America’s lead- 
ing manufacturers depend upon “Cole Steel Equipment’ for 


We welcome tough assignments... instrument housings... 
water-test boxes . . . chassis; some made to extreme precision, 
others to gauge limits. Send us your blueprints! 


x 


Send for our Brochure 
“The Plant Behind Your Plant’ 


349 Broadway, New York 13, N. Y. 
Factory: Brooklyn, N. Y. 


OFFICE EQUIPMENT 


will again be available 


after the war 
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mid panel 
a1ion shown is typical. 
Only the meter appears in front 
—electronic unit may be 
mounted either on same panel 
or at some remote location. 


Check These Features: 


BURN-OUT PROOF...no protec- 
tion needed against accidental 
frequencies above the range be- 








EXTREME ACCURACY ... within 
0.25% of frequency measured. 


PERMANENT ACCURACY ...cali- 
brated at factory—no subsequent 
calibration or standardization re- 
quired at any time. 


STABILITY ...no temperature drift 
after initial 30 second warm-up 
period. Accuracy is independent 
of line voltage variation. No volt- 
age regulator, external or internal, 
is required. 


ing measured. 


SIMPLE — LIGHTWEIGHT — COM- 
PACT...only 3 tubes—6N7 multi- 
vibrator, 6V6 amplifier, 6X5 rec- 
tifier. Weighs only 6 lIbs.... 
electronic unit 512” x 6” x 45”; 
meter meets JAN-I-6 mounting 
dimensions for 31/2” instruments. 


20 WATT POWER CONSUMP- 
TION... derived from frequency 
source being measured. 










MODEL 33-VTF, now released for commercial use, makes 
available the ruggedness and exceptional accuracy of the 
vibrating reed frequency meter. It measures specific bands 
such as 760-840 cps or 1140-1260 cps. 


Again, J-B-T engineers have extended the useful range of 
the vibrating reed frequency meter — through use of a 
simple, practical electronic circuit. A vacuum tube multi- 
vibrator divides the incoming frequency by the proper 
‘integer, and shows the result on the widely used standard 
400 cycle meter. 


Harmonics of accidental frequencies or unusual-wave form 
do not affect the response where the speed of the inverter 
or other frequency source is in the approximate range 
being measured. 


Model 39-VTF, Laboratory Type, not shown, has:an input 
impedance of 500,000 ohms, and uses regular line current 
for power supply. This model, through use of a multiplier 
switch, measures frequencies 1, 2, 3, 4, 6 and 9 times the 
basic range of 380-420 cycles. 


(Manufactured under Triplett Patents and/or Patents Pending) 


| 


- by tests made by RCA Victor to be capable of great!) 


neer to proper and competent sources of cultural an] 
intellectual fields outside of the specific profession,” hz 
been foremost in the minds of the committee. It is fe 
that “each selection answers admirably the main pu 
pose of the list, namely, to serve as an introduction ¢ 
vast territories of human achievement and to intere 
the junior engineer in fields that may be explored wi 
attendant cultural profit.” It has been assumed th 
most engineers will know the great and familiar works 
of literature and religion, such as Shakespeare’s plays, 
Milton’s poems, the Bible, and the novels of such au- 
thors as Dickens, Stevenson, and Mark Twain. Copies 
of the listemay be obtained at ten cents each by address- 
ing the Engineers’ Council for Professional Develop- 
ment, 29 West 39th St., New York 18, N. Y. 


4 


ot 


cot 


TECHNICAL PAPER PRIZE CONTEST 





Several prizes of which the first is $500 in cash are 
being offered by the Resistance Welder Manufacturers J 
Association for the best papers dealing with resistance 
welding subjects. The contest is open to anyone with- 
out restriction in the United States, its possessions and 
Canada and also to any member of the American Weld- 
ing Society anywhere in the world. The contest will 
close at midnight July 31, 1945. Details may be 
obtained from the Resistance Welder Manufacturers 
Association, 505 Arch Street, Philadelphia 6, Pa. 









BIDDLE PASSES HALF CENTURY 






The James G. Biddle 
Company, Philadelphia, 
Pa., is noting the comple- 
tion of its first fifty years 
in a scholarly pamphlet 
entitled “Report at Mid- 
Century.” James G. 
Biddle, founder, did im- 
portant pioneering in in- 
troducing and developing 
several types of electrical 
instruments, including 
the “megger.” Illustrat- 
ing one of the personal 
characteristics that is found frequently in those of the 
pioneers who built successfully over long periods, Mr. 
Biddle made an original contract with the European 
manufacturer for the distribution of megger instru- 
ments in America, with no binding or written docu- 
ments covering the transaction. For over thirty years 
no other arrangement served as the basis for the con- 
tract between the two organizations. Mr. Biddle is 
still active in the management of the company he 
founded. 












JAMES G. BIDDLE 












SHIELDING IMPROVES RADIO 
RECEPTION 







The proper shielding of electronic power generators, 
work assemblies and transmission lines has been found 






reducing field strength of radiation which might inter- 
fere with home radio reception and other electronic 
services. Mr. G. H. Williams, development engineer 
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Plastic Throat Parts for a BIG VOICE! 


A voice strong enough to carry across miles of -sea 
and land ... and to be heard above the sounds of 
battle ... urgent, time-saving words of command 
and direction. This was the voice needed by the 
Navy to co-ordinate operations between landing 
craft, ships and shore. For the special equipment 
required to amplify the human voice for this need 
we molded the plastic horn throat, receiver, insert 
and spacer parts shown on this page. 

The job called for precise molding and incorpo- 
ration of inserts. Tolerances had to be held 
close to avoid affecting sound and tone quali- 


ties. Quick delivery was essential. How we 


mo 


Poa 
> 


met these requirements is indicated by this quota- 
tion from a letter sent to us by Western Electric 
Company, makers of the amplifying system: 

“Your company was called upon to furnish all 
of the required plastic parts. We feel that without 
your help the program could not have been a suc- 
cess, and we would like to express our appreciation 
of your fine work and excellent cooperation.” 

We have collected information on our plastics 
engineering, molding and assembly services in a 
most convenient form. If you are interested 
in obtaining product improvement thru plas- 
tics, write for free Folder File EM 4. 


“REG. U.S.PAT.OFF 


* Advantages ot these plastic molded parts include resistance to shock, 


vibration and corrosion. Exceptionally close tolerances are held. 


PLASTIC MANU FACTURERS 


INCORPORATED 


STAMFORD, CONNECTICUT 
MOLD MAKING ¢ INJECTION & TRANSFER MOLDING * COMPLETE ASSEMBLY 


Representatives: DETROIT 2—805-06 New Center Bldg. e LOS ANGELES 35—1440 So. Robertson Blvd. 
CANADA-—A. & M. Accessories Ltd., 19 Melinda Street, Toronto; 1405 Bishop Street, Montreal; 920 Second Avenue. Seattle 
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Sreathing Spells... . 


We do have a little time— 


now and then only —to discuss transformer 
applications with our fellow “victory manu- 
facturers’’ who are seeking to improve 
their war-time units and—also those whose 
plans include design for the future... 
Possibly time may be found for you. We'll 


do our best with your inquiry. 


STANDARD TRANSFORMER , 
CORPORATION 
1500 N. HALSTED ST.,CHICAGO 22, ILL. 


of RCA Victor, recently described the results of these 
tests before a meeting of the Philadelphia Section of 
the AIEE. He pointed out that without shielding the 
field strength of interference radiations from a dielectric 
heating installation operating on a frequency of 9 mega 
cycles was found to be 316 microvolts per meter. Witl 
a single screen cage over the work load, this factor 
was reduced to 1.3 microvolts. A further reduction to 
.007 microvolts was obtained by placing a double screen 
cage over the applicator and load. With such an ar 
rangement, Mr. Williams indicated, the entire value oj 
the shielding would be temporarily nullified every time 
it was necessary to open a work-access. door, unless 
some special provision were made. Without such pro 
vision or the alternative of switching off the power ever, 
time a door in the cage was opened, the field strength of 
radiations at one mile in these tests would have jumped 
to 316 microvolts and remained there until the door 
was closed. 

A solution was found for operations in which a con 
veyor belt could be used to carry work to the applicator 
assembly by cutting an opening in the side of the cage 
to admit the belt and the work and extending outward 


| the edges of the opening. This measure served to trap 


the greater part of the radiations which would other- 
wise escape. When a slot 1 in. high by 30 in. long 


| was used, with the edges extending 8 in. perpendicular 
| to the cage, the radiation field strength at one mile was 


only .04 microvolt. 


BROADCASTERS HELPING 
WITH IRE BUILDING 


| On grounds that engineers will add sight to sound in 


radio broadcasting after the war, hundreds of broad- 


| casters, coast-to-coast, have been asked to lend financial 
| support to the campaign being conducted by the Insti- 


tute of Radio Engineers to raise $500,000 for a head- 


| quarters building in New York City. In letters’ ad- 
_ dressed to every broadcast station, ranging from the 


little 100-watter to those rated at 50 kilowatts of power, 
J. R. Poppele of Station WOR, chairman of the Broad- 
casting Division of ‘the Society’s building fund cam- 
paign, wrote an engineering formula by which they 
might measure their technological stake in the future. 
“If the projection of the leading lady’s glamour into 
the homes of postwar America is to include the dancing 
of her eyes and the shimmer of her gown in addition to 
the lilt of her voice,” said Poppele, “it will be done by 
some pretty matter-of-fact scientists and engineers. 
These men will work far behind the microphone and 
televisor, designing studios, broadcasting stations and 
home receivers. They deserve .industrial and public 
support in perfecting their society’s service in keeping 
them informed of latest laboratory developments here 
and abroad.” 


. RCA RESEARCH LOOKS AHEAD 


TO PEACETIME 


Research in RCA Laboratories during 1944, according 
to the Corporation’s twenty-fifth annual report. was 
concentrated on radio and electronics, including new 
electron tubes, radar and other devices important 
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PERMOPIVOTS 


Wear Resistant 
Non-Abrasive 


Non-Corrosive 
Non-Magnetic 


Extraordinary long range benefits accrue from PERMOPIVOT 
installation: Accurate performance of precision instruments— 
l-o-n-g-e-r!... Adak Jog descriptive litérature. 

as . 


PERMO, Incorporated 


Manulacturing Metallurgists 


6425 RAVENSWOOD AVE. - CHICAGO 26, ILLINOIS 


BAER vulcanized fibre 
and phenol fibre parts 
are substantially lower- 
ing manufacturing and 
assembling costs in many phases of 
industry. Moreover, these precision com- 
ponents embody a high degree of accu- 
racy in machining, stamping, punching, 
sawing and drilling. 
BAER fibre fabrications find extensive use 
in vital work requiring an insulation 
material light in weight, tough, resistant 
to electrical shock, corrosion, vibration, 
etc. Send for new Data Bulletin 124 


Speci f 
'Y BAER 
STAMPINGS, Gas ond WASHERS, 


SHAPES, TERMINAL BoARne CUAL 


BO 
BUSHINGS *?® AND 


\ F Pa Uh tal Bf 


9-11 MONTGOMERY ST., HILLSIDE, NEW JERSEY 


the war effort. More than 100 research projects, con- 
ducted for the Army, Navy and the Office of Scientific 
Research and Development, resulted in the creation of 
radio-electronic weapons which now are contributing to 
victories on many battlefronts. Advances also were 
made in related work outside the category of confiden 
tial activities. For example, one of the major achieve 
ments in the field of electron tubes was the developmen: 
by RCA scientists of additional miniature tubes and 
other types to perform new functions. These tiny 
tubes will shrink the size of many postwar radio prod- 
ucts, including home and portable radios, phonographs, 
television receivers, hearing aids and business machines. 
They make possible greater flexibility of receiving set 
designs and the use of improved features without en- 
larging the cabinets. 


INDEX OF METALS LITERATURE 


A complete subject and author index of all the metals 
literature published during the past year is being pre- 
pared by the library of Battelle Institute, Columbus, 
Ohio, for the American Society of Metals, according to 
an announcement by Thelma R. Reinberg, Battelle 
librarian. The index, which will be completed very 
soon, will be included in the bound volume of the 
A.S.M. Review of Metal Literature for 1944. The in- 
dexed and annotated reference work and bibliography 
of metals literature will provide for metallurgists and 
engineers a comprehensive classified-literature service 
similar to those already existing in the chemical and 
ceramic fields, and it will make possible a rapid survey 
of all current literature on any metallurgical subject. 


SAE PLANS WAR MEETINGS 


Substitute arrangements for the national meetings pro- 
hibited by the Office of Defense Transportation have 
been effected by the Society of Automotive Engineers. 
Under the substitute program local sections are em- 
barking on a program of local war emergency meetings 
to disseminate essential engineering information for 
war purposes. At one-day local section meetings 
throughout the country technical papers originally sched- 
uled for national meetings will be presented and dis- 
cussed. Papers will be distributed to Society members 
and subsequently published either complete or in ab- 
stract in the official publication of the Society. National 
meetings will be resumed as soon as the ban is lifted. 


NAM GOLDEN ANNIVERSARY 


The National Association of Manufacturers is observ- 
ing its golden anniversary this year. William P. 
Witherow, president of Blaw-Knox Co., Pittsburgh, is 
chairman of the golden anniversary observance com- 
mittee. As a part of the program, awards are to be 
made to the 360 companies which helped to organize 
the NAM in Cincinnati 50 years ago and who are still 
member companies of the association. 

Special certificates are to be awarded to the 360 
founding member companies for their outstanding con- 
tributions to American industrial progress “as evi- 
denced by their long and active leadership as founding 
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CHECK ON ROEBLING STRIP STEEL 


Today, the emphasis is on getting the 
job done. And Roebling can help you 
do just that...with strip steel that will 
save man hours, metal and money... 
by giving smoother, steadier operation 
in punching and forming an endless 
variety of parts and shapes for your 
electrical products...increased output 
because of rigid adherence to steel 
analysis, temper, finish and dimensions. 

Tonforrow,,when competition will 
make quality at the right price a 
‘“‘must’’, Roebling, too, can help you 
find the answer. That’s why we sug- 
gest talking it over with one of our 
engineers right now, to get the jump 
on current and future problems. Our 
nearest branch office will be happy to 
serve you. 


JOHN A. ROEBLING’S SONS COMPANY 
TRENTON 2, NEW JERSEY 


Branches and Warehouses in Principal Cities 


ROUND SHAPED STRIP WIRE ff maa a WIRE 
WIRE WIRE STEEL ROPE f= AND FABRICS 
CABLES 


ROEBLING 


PACEMAKER. IN WIRE PRODUCTS — wire rope AND STRAND © FITTINGS * SLINGS * AERIAL WIRE ROPE SYSTEMS 


SUSPENSION BRIDGES AND CABLES * COLD ROLLED STRIP * HIGH AND LOW CARBON ACID AND BASIC OPEN HEARTH STEELS.» ROUND © 


\ND SHAPED WIRE + ELECTRICAL WIRES AND CABLES - WIRE CLOTH AND NETTING * AIRCORD, SWAGED TERMINALS AND ASSEMBLIES a 
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It is not unusual for electricians to tell 
us that they have used a pair of Klein 
pliers for 20 years or longer. Such an 
extended period of service is good evi- 
dence of the quality that goes into pliers 
carrying the familiar Klein circle. 

On your production line, this quality 
will help workers do better work—do 
it more accurately and faster—saving 
valuable minutes that quickly mount into 
production hours. 

Klein pliers are made in a wide va- 

riety of sizes and types to meet every 
_ manufacturing need. See your supplier 
for recommendations on Kleins best 
suited to your job. 











The Klein Pocket Tool Guide showing the 
Klein line and containing useful tables and 
information will be sent without charge. 





























mane 





Ae ns: 


















































companies.” The membership today totals more tiiip 
12,500 companies. 

“Indicative of the swift progress of modern-day 
ventive genius within industry,” Mr. Witherow stat  d 
“is the fact that none of the founding companies ori«;- 
nally represented the industries of aviation, motion | 
tures, television, radio and plastics, to mention a few 
all of which are now products of these charter com- 
panies. The great industries of 1895 are the great in 
dustries of today—but the development of such indus 
tries as electronics and aviation, non-existent half 
century ago, is a true example of what American man 
agement, working with free labor, can do in double- 
quick time.” 


C- 





NEW NEMA-RMA STANDARDS AGENCY 





The establishment of the Joint Electronic Tube Engi- 
neering Council (JETEC) for the standardization of 
tubes, has been approved by the National Electrical 
Manufacturers Association and the Radio Manufac- 
turers Association. The new agency will handle stand- 
ardization of all electronic tubes, transmitting, receiy- 
ing, industrial and non-industrial. Present tube stand 
ards will not be changed. 


1944 BOOK OF ASTM STANDARDS 


The complete new 1944 Book of ASTM Standards, is- 
sued in three parts, contains in their latest approved 
form all of the Society’s widely used specifications and 
tests for materials. A most important book in connec- 








Many Diversified Metal Parts 
Make Up Electronic Products | 















































Chicago, IIL, U.S.A. 


More than 8,300 different 
shapes and sizes of small 
metal parts are regularly 
produced for electronic 
tubes and other precision- 
built electrical equipment in 
the plants of Sylvania Elec- 
tric Products, Inc. A few 
of them are shown in the 
photograph. They are pro- 
duced from steel, copper, 
phosphor bronze, _ nickel, 
tungsten, beryllium copper 


and other alloys; they are 
finished with plain, oxidized 
and carbonized surfaces. 
Turned out in large quan- 
tities by automatic machin- 
ery, they are rigidly held 
to exact specifications. In- 
spection of illustration 
will suggest many instances 
of careful design and co- 
ordination with designers 
and engineers in laying out 
intricate patterns. 
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WILCO facilities 
Expanded to Meet 
Wartime Needs! 


But Postwar Industry will be 

the ultimate gainer from the 

many new WILCO products 
and developments 


As the Hourglass indicates . . . at the 
coming of peace, the skill and experience 
gained in the development and application 
of new WILCO products and techniques 
will mean much to automotive, electrical 
appliance and many other types of manu- 
facturing customers. 


Though now chiefly applied to the war 
effort, these new WILCO developments are 
destined to play as vital a role in the post- 
war industrial “comeback” as they are now 
playing in scores of wartime applications. 


Thermostatic Bimetals, Electrical Con- 
tacts, and Precious Metal Bimetallic Prod- 
ucts are such important factors in the pre- 
cision performance of ships, planes, tanks, 
guns, and various instruments of the Army 
and Navy that the H. A. Wilson Company 
has found it necessary to enlarge its facili- 
ties and develop these important new prod- 
ucts and techniques. 


In the postwar period no company will 
be better equipped to meet individual re- 
quirements for Thermostatic Bimetals and 
Electrical Contacts on any desired scale 
than the H. A. Wilson Company, pioneers 
in this field. 

WILCO PRODUCTS ARE: Contacts— 
Silver, Platinum, Tungsten, Alloys, Sin- 
tered Powder Metal. Thermostatic Bimetal 
—High and Low Temperature with new 
high temperature deflection rates. Precious 
Metal Collector Rings for rotating controls. 
Silver Clad Steel—for bearings, shims, re- 
flectors, Jacketed Wire—Silver on Steel, 
Copper, Invar, or other combinations re- 
quested. Rolled Gold Plate. Special ma- 


terials. 


Tue H. A. Witson COMPANY 
105 Chestnut Street, Newark 5, New Jersey 


Branches: Detroit ¢ Chicago 


Thermometals—Electrical Contacts 
Precious Metal Bimetallic Products 
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INDUSTRIAL CONDENSER 


Capacitors used in Dumont’s famous oscillo- 
copes are especially designed, engineered 
= manufactured for unusual perform- 
ance under difficult operating conditions. 


PAPER, OIL AND ELECTROLYTIC CAPACITORS 


INDUSTRIAL 
CONDENSER 


CORPORATION 


1725 W. NORTH AVE., CHICAGO 22, U. S.A 








- will be made between Philadelphia and New York. 


tion with the production, purchase and use of materi: 
the latest edition has 1235 specifications and standar4 
methods which cover more than 6000 pages. 

All specifications, whether formal standards or tent:.- 
tive, are given. The Book is issued in three parts, the 
divisions being as follows: 

Part I, Metals—Ferrous and non-ferrous metals 
except methods of chemical analysis. General testing 
methods. 

Part II, Nonmetallic Materials—Constructional.-— 
Cementitious materials, concrete and aggregates, ma- 
sonry building units, ceramics, pipe and tile, thermal 
insulating materials. Wood and wood preservatives, 
paints, varnishes and lacquers, road materials, water- 
proofing and roofing materials, soils. General testing 
methods, thermometers. 

Part III, Nonmetallic Materials—General.—Fuels, 
petroleum products, electrical insulating materials, rub- 
ber, textiles, soaps and detergents, paper, plastics, 
water. General testing methods, thermometers. 

An innovation in this 1944 Book is the inclusion of 
all emergency standards and emergency alternate pro- 
visions which have been widely used to expedite produc- 
tion and procurement of important materials. The So- 
ciety has issued a separate volume of Chemical Analysis 
of Metals, including standards and recommendations for 
both ferrous and non-ferrous metals. These methods 
are not included in the Book of Standards. 

Some idea of the large increase in the size of Books 
is indicated from comparative figures for 1939, 1942 
and 1944. (Publication of the Books has been tri- 
ennial, until this latest edition, a full yeat ahead of 
normal issuance because of heavy demands for the 1942 
Book, much of it occasioned by the war effort.) 

1939— 866 Standards—3700 Pages 
1942—1104 Standards—4900 Pages 
1944—1235 Standards—6030 Pages 

To keep the books up to date, a supplement will be 
issued-to each part late in 1945. As a service with the 
1944 Book of Standards there is a complete 200 page 
Index to Standards, which is furnished without addi- 
tional charge and a copy accompanies the purchase of 
each part or complete set. 

The cost of each Part is $10; the charge for Sup- 
plements is $4 for each part, each year. For half- 
leather binding add $1 extra for each part and each 
Supplement part. 

Copies may be obtained from the American Society 
for Testing Materials, 260 S. Broad St., Philadelphia. 


TELEGRAMS VIA RADIO 


The Western Union Telegraph Company will begin 
experiments in the use of radio transmission for the dis- 
tribution of its telegrams. For this purpose, authoriza- 
tion has just been granted by the Federal Communica 
tions Commission. The purpose of the experiments is 
to determine the desirability of replacing wire facilities 
with radio for certain types of traffic. The initial tests 

















Plans call for radio relay stations to be constructed at 
Camden, Bordentown and New Brunswick to handle 
the experimental traffic between Philadelphia and New 
York. Wave lengths high in the radio spectrum, fron 
2,000,000 to 11,372,000 kilocycles, will be used. A new 
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. BEE: 
Here’s how it works AGA EE 
You can get complete protection against motors overheating 
and burning out by specifying motors with Klixon Built-in 
Motor Protectors. These protectors take into account all the 
RHE causes of motors overheating and cut the motor “off” the line 
fe RS >. whenever motor temperature reaches the danger point 


regardless of the cause. 


Because Klixon Protectors are built into motors by the motor 
i ali Tina mena manufacturer, you get a tested and proven combination of 
Seatte Vidlitia tannins eilihiadied andi, protectors properly matched to the motors allowing maximum 
gerously hot, the Klixon Protector snaps the safe operating capacity without under- or over-protection 
power “olf” preventing the motor from bura- of the motors. The illustrations at left show and describe 
the operation of Klixon Protectors. 


Get full motor life from your motors by buying motors with 
Klixon Built-in Motor Protectors. They are available with A.C. 
motors all sizes; D.C. motors up to 30 volts in automatic 

or manual reset: types. 


CLICK! IT’S ON! KLIxoN MOTOR PROTECTORS 


‘When the motor cools to safety, the Klixon 
Protector snaps the power “on” automatically 
if the automatic reset is specified ...or when the - 


Caren nee een ne SPENCER THERMOSTAT CO., ATTLEBORO, MASSACHUSETTS 
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SNAP TERMINALS 


Used Extensively By Manu- 
facturers of Oil Burners, 
Radio, Testing De vices, Ma- 
chines, Appliances and Equip- 
ment 


The complete terminal consists of two 
parts—the base stud (male) which can 
be furnished tapped for 6/32”, 8/32”, 
10/32” or 10/24” machine screws—and 
the spring snap terminal (female). 


The base stud is fastened to panel or 
electrode of the sparking plug, the spring 
snap terminal is fastened to the ignition 
cable. 

Merely push the terminal on the base 
stud, and it snaps into place making a 
positive electrical connection. To re- 
move just pull it off; no screws to bother 
with, no springs to bruise fingers. 


Write today for descriptive folder illustrating our complete 
line of terminals, nipples, tools, base studs, etc. No obligation. 


THE Rajah co. 


TRADE: MARK | 


BLOOMFIELD Lia rian a 


THEY SAVE POWER, 
LAST LONGER, 
HAVE WIDER 

VOLTAGE RANGE! 
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aie LN a DRAKE Patented 
NEON Assemblies 
raise miniature jewel 
lighting to new heights 
of economy and effi- 
ciency! Power con- 
sumption is only 1/25 
watt ... length of life 
3000 hours . . . voltage 
range 105 to 125 volts! 
No. 50N offers a 4” 
smooth, clear jewel. 
Red glass jewel also 
available. The No. 
51N without jewel ap- 
plies where 180° visi- 
oe bility is desired. These 
popular patented Drake 

Assemblies are shipped ‘complete 

with built-in Resistors and NE51 

Neon Lamps. 


ot Drake PATENTED features have 
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SOCKET ASSEMBLY 


~ an been widely copied. Get the original 


pe . specify “DRAKE.” 
te) Socket and Jewel Light Assemblies 


Nasa cman 


1713 W. HUBBARD ST. ¢ CHICAGO, U.S.A. 


| 


system of modulation developed by the RCA and pro- 
viding a total of thirty-two communications circuits 
for each transmitter will be employed. 


MORE RURAL ELECTRIFICATION 


Indicating the extension of markets for electrical ma- 
chinery and appliances which, in many cases, are the 
subjects of current designing for future manufacture. 
the expenditure of nearly $800,000,000 for the exten- 
sion of rural electrification over a period of-three years 
has been planned. This amount will be supplied by the 
nation’s electric supply companies and their new cus- 
tomers, estimated at about a million. About 37 per 
cent of the outlay will be supplied by the utilities for 
line construction and the remainder by the new users 
of electric power for wiring and other initial equipment. 
C. W. Kellogg, president of the Edison Electric Insti- 
tute, made the announcement. 

Questionnaires filled out by farmers expecting to 
participate in this program indicate that the first ten 
choices in the use of electricity will be for water supply, 
refrigeration including home freezer cabinets, brooders, 
water heaters, feed grinders, milking machines, barn 
ventilators, farm motors and cream separators. All of 
this is in addition to the usual domestic appliances. 


ELECTRONIC CONTROL CUTS 
BOMBER LOSSES 


The electronic turbo-regulator, a development of the 
Minneapolis-Honeywell Regulator Company, has elimi- 


Testing Airplane Ignition Harness 


Equipment for the auto- 
matic testing of airplane 
engine harnesses has been 


tion for testing. The ma- 
chine first makes a test 
upon each lead for its abil- 


developed and standardized 
for production by the James 
L. Entwistle Company of 
Pawtucket, R. I. The illus- 


* tration shows not only the 


face of the testing equip- 
ment but also the wiring 
harness through which 
high-voltage is’ fed to the 
engine spark plugs, in posi- 
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ity to withstand high po- 
tential. Following this, each 
lead is tested for continuity 
of the conductor and cor- 
rectness of connection. In- 
dications of failure or 
deficiency are automatically 
signalled by lamp and bell. 
Maximum test voltage is 
50,000 volts. 
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‘Sous BOND REMAINS PERMANENT 


® From the arctic to the tropics—at all altitudes—this permanent 
hermetic seal of steel and steatite is now successfully protecting all types of 
communication equipment. 

For SEALEX combinations—a new method of joining steatite and metal 
permanently in various combinations— produces a bond which not only 
withstands great extremes of temperature, but gives proved protection against 
vibration, humidity, and Salt Spray Corrosion, as well. 





SEALEX Bushings will contain air at 50 pounds per square inch after a 
thermal change test of 25 cycles from —65° C to +125° C. They are available in single 
terminal and multiple terminal designs for high and low voltage requirements. 

For long-life, dependable, trouble-free service, specify SEALEX Combinations. - 
Specifications and complete data on all SEALEX Bushings 
available for quick delivery are listed in the SEALEX catalog. 
Send for a copy today. Write us for any special assistance you may 
require, when confronted with hermetic sealing problems. 


SALES REPRESENTATIVES 


H. W. GEBHARD 
737 No. Michigan Ave., Chicago, Illinois ET ge OR 
J. J. PERLMUTH & ASSOCIATES 
942 Maple Avenue, Los Angeles, Calif. 


MICA COMPANY OF CANADA LTD. 
P. O. Box 189, Hull, Quebec PL STEATITE ed at 


otitis 
Pie 111) KEASBEY 
NEW JERSEY 
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Make Plans Now... 
for the coming PLASTIC ERA 


Consult ROGAN 


Here at Rogan, seasoned engineers are ready and willing to 
assist you in determining your post-war Plastic require- 


ments. 


Whether your peacetime products are to include elec- 
tronic equipment, electrical appliances, stoves or what have 
you, the Rogan Organization will gladly provide cost-free 
advice on all phases of plastic production. 


Send Us Your Specifications Today! 


ROGAN BROTHERS 


Compression Molders and Branders of Plastics 


2001 So. Michigan Avenue 


Insulated metal core sup- 
ports resistance winding. 
Element imbedded in cold- 
setting inorganic cement. 

x 
Normal current rating may 
be exceeded by 50% at 
any setting up to 14 total 
rotation, without damage. 

M 
Rotor design provides 
smooth rotation and posi- 
tive conduction at all 
settings. 

M 
Exceptionally rugged, elec- 
tricaily and mechanically. 
25- and 50-watt ratings. 
Enclosed type here shown. 
Also in non-enclosed type. 


~ CLAROSTAT MFG. CO., Inc 


CHICAGO, ILLINOIS 


% Hundreds of thousands of 
these Clarostat power rheo- 
stats are now in daily use.They 
are standard equipment in 
planes, radio, electronic, and 
industrial equipment. They 


are proving that they can take + 


it—and then some. 


Write for 
Literature 


ee 


285-7 N. 6th St., Brooklyn, N.Y 


nated difficulties formerly encountered with the turbo- 
supercharger control systems used on Allied heavy 
bombers. The electronic system replaces the hydraulic 
controls once used for superchargers, automatically in- 
sures pre-selected engine performance at all altitudes and 
guards against excessive turbo-speeds. From a previ- 
ous high of more than one-half of all uncompleted mis- 
sions attributable to improper functioning of their 
superchargers and their controls, the electronic device 
has reduced the rate to two-tenths of one per cent. 


INDUSTRY ADVISORY COMMITTEE 


A Domestic and Commercial Electrical Control Manu- 
facturers’ Industry Advisory Committee has been ap- 
pointed by the Office of Price Administration to repre- 
sent some 43 manufacturers located throughout the 
United States and producing such items as thermostats, 
aquastats and pressure controls for furnaces, air condi- 
tioners and refrigerators. Production by these manufac- 
turers at the present time is largely on war orders but 
the Committee will consider with OPA production and 
pricing problems anticipated when peacetime trade is re- 
sumed, The personnel of the Committee is as follows: 
W. L. Huff, Vice President, Minneapolis-Honeywell 
Regulator Co., Minneapolis, Minn.; E. C. Avery, Sec- 
retary, Gleason Avery Co., Auburn, N. Y.; Estel C. 
Raney, Ranco, Incorporated, Columbus, Ohio; V. R. 
Tate, Vice President, Perfex Co., Milwaukee, Wis.; 
L. E. Turner, Sales Manager, White Manufacturing 
Co., St. Paul, Minn.; Malcolm E. Henning, Vice Presi- 
dent, Penn Electric Switch Co., Goshen, Ind.; C. H. 
Hodges, President, Detroit Lubricator Co., Detroit, 
Mich. ; J. I. Zook, Vice President and General Manager ; 
Sampsel Time Control, Inc., Spring Valley, Ill.; L. C. 
Rowe, Treasurer, White Rodgers Electric Co., St. 
Louis, Mo., and H. S. Nye, Treasurer and Asst. Gen. 
Manager, General Controls Co., Glendale, Calif. 


ABSTRACTS OF ENEMY PATENTS 


The Office of the Alien Property Custodian, 311 Field 
Building, Chicago 3, Ill., announces the publication of 
sets of abstracts or descriptions of some 45,000 United 
States patents owned by enemy aliens and seized by the 
Custodian early in the present war. The purpose of 
publishing these abstracts is to facilitate the use of the 
patents by American citizens upon payment of a nomi- 
nal fee of $15 per patent. Licenses may be obtained 
under any one of most of these patents for the duration 
of its remaining life. Of the total, more than three- 
quarters are classified under mechanical and electrical 
headings. The abstracts are published in several sec- 
tions which may be purchased separately. An index 
is obtainable upon request from the office named in the 
first sentence. 


ELECTRONIC CONTROL OF WAR 
PLANE CAMERAS 


Photographs of bombings and enemy troop movements, 
made with the aid of flash bombs at night, have provided 
important assistance to the intelligence sections of the 
various staffs of the Allied Armies in Europe ever since 
the Normandy invasion. Earlier arrangements, de- 
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Consider the advantages of a socket screw that is 
wrenched by rotary pull instead of expanding push . 
and you'll agree that Bristo ‘‘Multiple-Spline’’ is ideal for 
hard-to-reach fastening points, for applications exposed 
to vibration, for products to which easy disassembly is a WHY “MULTIPLE-SPLINE” 
must. ; MEANS 
With the Bristo ‘“‘Multiple-Spline’’ Socket Screw the TIGHTER 
socket is geared to the key so that the key pulls the screw 
around without expanding pressure. That’s why you NO EXPANDING PRESSURE; 
can get a turn or two of extra tightness beyond the point THE KEY PULLS 
where a conventional hex rounds out or bursts. A flick 
of the key easily releases the deep-seated grip for quick 
disassembly. 
Bristo ‘“‘Multiple-Spline’”’ Socket Screws are made in 
sizes down to and including No. 4 wire in both cap and 
set screw styles. 
And where a hex socket screw will do just as well, 
Bristol offers a hex socket screw that is made with the 
same cold-forming methods and precision controls that 
were developed for ‘‘Multiple-Spline’’, 
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This Pure Carbon Engineer 


is your Collaborator 
on Brush Problems 


Pure Carbon’s engineers are located in most 
principal cities. There’s one near you, ready to 
serve you at short notice. 


He'll analyze your brush problems in terms of 
motor design. 


He’ll help you select brushes best suited to 
your requirements—from over a hundred standard 
grades. 

He'll aid you in developing and engineering 
special grades of carbon for special applications. 


Write us today—We'll arrange to have the Pure 
Carbon engineer see you at your convenience 


Product Designers! Write for Bulletin Deicrib- 
ing Uses of Pure Carbon SEAL RINGS. 


Pure Carbon Co., Inc. 


1909 NOBRAC ST. ST. MARYS, PA. 





pending upon the release of the camera shutter by elec 
tric means triggered from the light of the bomb flash 
were not entirely satisfactory because it was found 
that the same mechanism could be actuated by such 
extraneous influences as batteries of searchlights, flares, 
bursting flak and ground fires. 

Folmer Graflex Corporation has announced that 
Oscar Steiner, its chief engineer, with the assistance 
of the General Electric Company, succeeded in over- 
coming these difficulties. Two changes were made, the 
first of which was the development of a new grid shut- 
ter, the purpose of which is to facilitate quick action 
A minimum movement of the mechanical parts is com 
bined with light weight, all of which reduces the time 
between the reception of the light impulse from the 
flash bomb and the opening of the shutter. 

The second change involved the introduction of se 
lectivity into the photoelectric cell so that the cell 
responds only to the light from the flash bomb and not 
to that from other sources as previously. 

With these changes and without other alterations in 
the photographic equipment of aircraft, it has been pos- 
sible to set the grid shutter in operation in less than 
Meooth of a second. It is understood that photography 
made possible with this improved means was available 
to the Air Forces for night reconnaissance work before 
the Normandy invasion and has been in use ever since. 


SAE RESEARCH IN AERONAUTICAL 
ENGINEERING 


To undertake coordinated research and development in 
fundamental aeronautical engineering fields, the Spe- 
cial Aircraft Projects Subdivision of the Aeronautic 
Division, Society of Automotive Engineers, has been 
formed. Among the projects initially assigned are de- 
velopment of a standard aeronautical drafting room 


Bridging Connector for Telephones 
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There is evidence of soldering or carrying wires 
independent thought and into a terminal position, 
action on the part of some this new device permits a 
designer in the develop- line to be tapped at any 
ment of a new bridging pdint by slipping the slot- 
connector for making con- ted member over the line 
nections to telephone lines wire locking it with a 
for the purpose of carrying threaded collar and con- 
service wires into a cus- necting the customer’s ser- 
tomer’s premises. Instead vice wires at the opposite 
of. the old fashioned tap end of the stud. Manufac- 
made by wrapping wires tured by the Western 
around each other and_ Electric Company. 
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THE [WIT TO BALANCE PROPELLER HUBS 


cm 


Now, the unbalance in aircraft propeller hubs is located, 
measured and corrected in one series of operations— 
without removing the workpiece from the machine. 


Incorporated with a Gisholt Static Balancing Ma- 
chine is a special clamping fixture, hydraulically oper- 
ated, which holds the workpiece while a rotating tool 
(seen at right) turns a groove in the barrel portion of 
the hub, removing the exact amount of metal necessary 
to obtain accurate balance. 


The efficiency of this set-up has turned a difficult 
balancing problem into a routine production job. It is 
typical of the way Gisholt engineers are solving a great 
many problems with Gisholt balancing equipment 
adapted to the specific requirements of the 
job. If you have a problem in static or dy- 


namic balancing, bring it to Gisholt. 


GISHOLT STATIC BALANCING MACHINES 
On these machines, the indicated amount of un- 


balance is converted into correction to be applied b 
GISHOLT MACHINE COMPANY setting the hand wheel at the right. Pushing a aan 
119 East Washington Ave. + Madison 3, Wis. button then causes the cutting tool to rotate and to be 
fed - So as ~ remove - eee ——— re- 
r a? moval is quick, easy and accurate. e workpiece is 
Look Ahead... Keep Ahead removed aeeen the rae ¥ oi perfectly balanced. Com- 
. with Gisholt plete information on Gisholt static and dynamic 

balancing machines is available on request. 
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TELEVISION, 
SINCE PIONEER DAYS, 
HAS DEPENDED UPON 


CANNON 


Because Cannon Plugs and Receptacles were designed 



















especially for use in critical circuits, they were incorpo- 








rated into the first television hook-ups. Says Harry R. 
Lubcke, Director of Television for the Don Lee Broad- 


casting System: “We find Cannon Connectors indis pen- 























sable in our television operations. We called on Cannon 








in 1937 and what was probably the first all-television con- 








nector was fabricated.” 








All the circuits of a modern tel- 
evision camera pass through this 
ingle master Cannon Connec- 
.or mounted on the side of the 
instrument. Equipment for the 
control of focusing, power and 
intensity of image is connected 
to power sources and to pick-up 
and broadcasting equipment 
through Cannon Plugs. 

If you are interested in equip- 
ment of this kind, write for the 
Cannon Condensed Catalog. 
Address Dept. A-118, Can- 
non Electric Development 
Co., 3209 Humboldt St., 
Los Angeles 31,Calif. 































































































CANNON ELECTRIC 


Cannon Electric Development Co., Los Angeles31, Calif. 


Canadian Factory and Engineering Office: 
Cannon Electric Co., Ltd., Toronto, Canada 
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Reoresentatives in Principal Cities — Consult Your Local Telephone Book 
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practice manual, test procedures and design require 
ments for helicopter mechanisms, standardization oi 
inspection stamps and symbols and cold-starting re- 
quirements for engines. 


SUBSTITUTES FOR GERMAN TUBES 


When the U. S. Signal Corps men first entered a newly 
captured telephone repeater station somewhere on the 
Western Front they found the equipment all intact but 
not a vacuum tube in a socket and none in stock. The 
Germans had seen to that. When they left, they did 
not leave in such a 
hurry that they lacked 
time to remove, or other- 
wise dispose of, all of 
the tubes in the sockets. 
Without them, the sta- 
tion was useless. 

Someone interviewed 
one of the local civilian 
engineers who had a part 
in setting up the German 
repeater. He knew some 
of the tube’s electrical 
characteristics and could 
provide some operating 
information on the re- 
peater. Also, someone found a tube purported to be a 
sample of the missing tube. So the tube and notes 
were dispatched to the United States by plane and 
were taken to the Electronics Department of Bell Tele- 
phone Laboratories. 

The tube was covered with an opaque coating of 
sprayed metal for shielding purposes but electrical tests 
quickly told its characteristics; they were the same as 
the notes. The characteristics were such that no tele- 
phone repeater tube made in this country could be sub- 
stituted. Indeed, no tube of any type in production in 
this country could be substituted satisfactorily. Aside 
from the electrical characteristics, the base was not like 
that of any tube with which Bell engineers were fa- 
miliar. 

After some hurried calculations and consultations, it 
appéared that a tube could be built up from parts of 
various existing tubes with the exception of one grid 
and a base. So the electronics development shop 
worked late that night to set up one of the grid ma- 
chines to wind the necessary grids. Next morning the 
job was taken over by the Western Electric Company’s 
shops. Automatic pumps .were altered in order to 
handle the unusual heater voltage, and other machines 
were modified to apply the peculiar bases. With the 
few hand-made bases, eight tubes with the desired 
characteristics were finished and on their way by plane 
to the Western front just three days later. 

But Western’s tube shop did not pause for the results 
of operating tests. They had been asked for a thousand 
tubes in a hurry, so they went right ahead. Just seven- 
teen days after the tube came into the Bell Laboratories, 
the thousandth tube was waiting on the shipping plat- 
form to be picked up by the Signal Corps’ truck as- 
signed to the job. Not until afterward did a repeater, 
sent from behind the lines, reach the Laboratories ; 
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WIRE STR 


IPPERS 


Complete line of electric, hand and 


foot operated wire strippers for pr 
duction-line and every other kin 


insulation stripping. 


of 


Electric “‘BRUSH TYPE” 


with Dust Collector 


Electric ** Hot-Blade 


Strips all enamel, 
cotton, silk-enamel, 
etc., from round, flat, 
or rectangular con- 
ductors — solid or 
stranded. 


Type” 
Insulation burned 
(not cut) from wire 
by two electrically 
heated blades. 
Handles many. types 
of wires up to 4” dia. 
insulation. Strips 
clean— no cut wires 
or frayed ends. 


Electric “‘Rotary Type”’ 
Powerful motor-driven stripper for large scale 
production. Strips clockwise or counter-clock- 
wise up to 2” dia. stranded wire. 

“E-Z”’ Foot Operated Wire Stripper 


Only machine on the market that strips parallel 


cord in one operation. 


IMMEDIATELY AVAILABLE 
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“WIRE-NUTS’’ 


New low prices on IDEAL “Wire-Nuts” still fur- 
ther reduce the cost of making wire joints in 
anything electrical from the smallest appliance 
to the largest machine tool. Make neater, better, 
faster wire joints without solder and tape. Better 
electrically —stronger mechanically. Easy to use. 
No bother — safe. Approved by Underwriters 
Laboratories, Inc. 


Wire Connectors are only one of IDEAL’s 
100 Products serving more than 40,000 Cus- 
tomers through 200 Service Engineers. 
Warehouses and Jobber Stocks located all over 
the country. 


Send for FREE 88-page Handbook, 





tests showed that the tubes were suitable. And then 
one of the Laboratories’ technical observers assigned to 
the Signal Corps in the European theatre sent the wel- 
come news that the tubes would do the job satisfac- 
torily. 

Expressing official thanks, Dr. Vannevar Bush, the 
Director of the Office of Scientific Research and De- 
velopment, telegraphed: “Your part in providing these 
tubes represents a record-breaking performance and 
merits the sincere praise and thanks of this organiza- 
tion and those who will use the equipment.” 


Fast houihy 


Variable Resistors 
and 
Band Switches! 


COPPER FURTHER RESTRICTED 


Increased demands of the armed forces require ad- 
ditional restrictions on the use of copper, the War Pro- 
duction Board has announced in amending Order 
M-9-c. Incorporated in the revised order are a num 
ber of changes designed to clarify its provisions and to 
bring it into conformity with the other WPB orders 
that limit the use of copper. Copper may no longer be 
used in the production of various miscellaneous prod- 
ucts, including certain door-operating devices and such 
items as deodorizing dispensers. Appeals under the 
amended order should be filed with WPB’s Copper 
Division in Washington. The order points out that 
products once on the prohibited list but now deleted 
are not restricted as to the use of copper, unless other 
War Production Board orders relating to those prod- 
ucts restrict its use. 

Clarified by this new version of the order is the fact 
that products on the prohibited list of M-9-c may not 


ed — 32-THREAD 
TYPE WT PALNUTS 


Multiple Electric Precision Gage 


Type WT PALNUTS greatly 
simplify and speed up the 
mounting of variable resistors 
and band switches to the 
chassis. These one-piece, self- 
locking nuts replace a regular 
nut and lockwasher. Assem- 
bly is much faster because 
one part is handled instead of 
two and assembly can be 
made with power tools. 


steel, accurately formed to fit 
32” — 32-thread bushings. 
They run onto work easily, 
without damage to _ parts. 
Smooth, flat base fits snugly 
against chassis. Double lock- 
ing spring action holds tight 
under vibration. Costs less 
than regular nut and lock- 
washer — requires no more 
space. 


Type WT PALNUTS are 
single thread nuts made of 
resilient, tempered spring 


WRITE on business stationery 
for samplés of Type WT 
PALNUTS and engineering 
data. 


THE PALNUT COMPANY 
66 Cordier St. 
Irvington 11,°N. J. 


To Manufacturers of Variable 
Resistors and Band Switches. 


Type WT Palnuts are ideal 
for replacement parts, In- 


clude them in shipments 
to service trade. 


SELF-LOCKING 


PALNUTS 


Checking 21 outside di- 
ameters of a master cam 
shaft in one operation is 
possible with the use of the 
master gage shown in the 
illustration. Although large- 
ly built up for standard 
units, the instruments are 
“tailor-made” to meet indi- 
vidual requirements and 
are recommended where 
inspection is required of a 
large number of pieces. The 
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number of dimensions may 
vary from two to more than 
twenty, depending upon the 
item to be checked. Once 
the instrument has _ been 
properly set up, the actual 
work of checking parts 
may be done rapidly and 
accurately by an inspector 
who is merely required to 
load and unload the parts. 
The Sheffield Corporation, 
Dayton, Ohio. 
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F-5303 


Filament Voltage . . i Oe oe . « + 11.0 volts 
Filament Current . . cles 6 ee ew ae, 


Maximum Ratings for i requency of 50 Mes. 
DC Plate Voltage. «um. «<\ «eer ere 
DC Plate Current . . . 1 6 1 tw ew SO SMD. 
Plate Dissipation. . . . . . . . . 1200 watts 


Overall Height 
Maximum Diameter eave del seems oor bed 
Supplied with 6 ‘flexible copper leads, 2 on each terminal. 


TypeokCookmg . . «. . s «0 « «ete .« Foreed-air 
(Also supplied for water-cooling, type F-5302.) 
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POWER TUBE 


oeral 


Federa: presents a new and 

ower tube that fills an immediate 

and — a power tube that has been 
specially designed for imdustrial use in 


high-frequency heating equipment, both 


dielectric and induction. 


Really built to withstand the constant jars, 
shocks, and vibration commonly encoun- 

ed in manufacturing operations, this 
hée@yy-duty vacuum tube is very conser- 
vativ rated, and will stand up under 
extrentgly hard usage. 


Widely §paced, unusually sturdy filament 
anthesid’elements, without internal ceramic 
insulation, give this tube a ruggedness that 
makes it the logical choice for depend- 
ability in the design of industrial heating 
equipment. 


For industrial power tubes, and also for 
rectifier and transmitting tubes, see 
Federal first... because “Federal always 
has made better tubes.” 





P 3 
For One of America s 


Leading Manufac 


What can we do 
FOR YOU? 


Our long experience in cutting washers, 
gaskets, ctc., to special shapes, and in the 
selection or development of the right 
material to meet specifications, is available 


to you NOW! 


Why not give us an opportunity of 
showing you what we are doing for 
manufacturers large and small? A 
list of our customers and the types 


of materials produced for them will 





give you a real insight into “What we I yNTHETIC 
can do for you!” Write, also, for FREE |} gyusse® 
FEL-PRO FOLIO, containing 52 actual 

FELT 


samples of materials and scores of appli- |} pipet 


GASKETS 


pockings « sealing materials 


Cation suggestions. 


FELT PRODUCTS MFG. CO., 1536 CARROLL AVE., CHICAGO 7, ILL 


& SIZES OF 
CREATIVE GROMMETS 


Four additional larger sizes of CREATIVE GROM- 
METS (up to 142" inside diameter) are now available 
to manufacturers and assemblers of radio, electronic 
and electrical instruments .. . Send for our new free 
sample card containing all eight standard sizes. 


PLASTICS CORP. 


954 KENT AVE.BROOKLYN 5, NEW YORK 


be made from scrap, fired cartridge cases, and certain 
other copper raw materials. 


WAR CONTRACT TERMINATION 
AND SETTLEMENTS 


The War Production Board has announced a new 
Production Adjustment Program developed by its Pro- 
duction Readjustment Committee and approved by the 
Director of War Mobilization and Reconversion. 
Under the new Production Adjustment Program, the 
procurement services are required to notify manufactur- 
ing plants of work terminations at least seven days in 
advance of the cut-off date when the cutback involves 
more than $100,000 a month in any one month of the 
following year. Procurement agencies are still re- 
quired to give as much advance notice of a termination 
as is feasible, but in no case may the advance period 
be less than one week if the adjustment involves more 
than the $100,000 limit, except in agreed upon emer- 
gency cases. Exceptions to this procedure will be 
made only with the consent of the chairman of the 
Production Readjustment Committee. Simultaneously 
with notification of the contractor, WPB will notify 
national labor unions concerned of the production ad- 
justment. 

The program emphasizes the need for channeling 
war production to facilities that are released by cut- 
backs. In each region, Production Urgency Commit- 
tees will assume the responsibility for assuring most 
effective use of released facilities. following broad gen- 
eral policies established by Mr. Byrnes. 

To clarify accounting practices connected with con- 
tract settlements and assure greater uniformity in their 
application, Regulation No. 14, dealing with Termina- 
tion Cost Memorandums, has been issued the Director 
of Contract Settlement, Office of Contract Settlements. 
The first eight Termination Cost Memorandums ac- 
companied the issuance of Regulation No. 14. They 
deal with the following subjects: Recognized Commer- 
cial Accounting Practices, General, Administrative and 
Distribution Expenses, Common Items, Partners’ and 
Sole Proprietors’ Salaries, Application of the Limita- 
tion of Subparagraph 1 (i) of the Statement of Cost 
Principles, Materials Acquired Prior to Date of Con- 
tract, Initial Costs and Rejects. 

In general these memorandums reflect the cost phi- 
losophy embodied in the Contract Settlement Act of 
1944, which recognizes the accounting practices of the 
contractor wherever they are reasonable and appropri- 
ate. They are intended to answer certain questions 
that have been raised as to the accounting principles 
to be followed in settling terminated contracts and 
should promote greater uniformity in the termination 
accounting practices now in use. As occasion demands, 
the Director of Contract Settlement will issue additional 
Termination Cost Memorandums dealing with termina- 
tion accounting matters requiring clarification and those 
giving evidence of a lack of uniformity in application. 


SLAB ZINC IS ALLOCATED 


The War Production Board, through an amendment 
to Order M-11, effective April 1, has placed slab zinc 
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@ Behind this supercharger duct system 
for the Grumman “‘Hellcat” carrier-based 
fighter plane is a story of complex engi- 
neering, stamping and welding prob- 
lems. This message gives you just a 
rough idea of the complexity of those 
problems, and of how they were solved 
by the Metal Men of Manitowoc—“under 
one roof.” 

Just a few of the highlights... first of 
all, sheet metal for this unit is rolled to 
specification in our own mills. Then, 
literally, hundreds of precision stamping 
operations are required. Required, too, 
are the skills of certified Army and Navy 
welders, for the interior surfaces must be 


super-smooth to promote the speedy ine 
duction of high pressure air into car- 
buretors. Scores of hand operations call 
for the talents of skilled metal craftsmen. 
Of particular interest are the beads—for 
flexible gasket fittings—rolled in with 
machines specially designed by us. Net 
result of all this painstaking precision is 
that all like units are perfectly inter- 
changeable—a vital necessity everywhere 
the Hellcats fly with the fleet! 

All users of stampings, rolled sections 
of aluminum and other metals will bene- 
fit from our war-proved “know how’— 
in the peaceful days that are coming. 
This is a promise worth remembering! 


CONTRACT, AUTOMOTIVE AND AVIATION DIVISIONS 


APRIL 1945 


Want to know more about the va- 
riety of war production work we're 
doing—and how it may relate to 
your peacetime production prob- 
lems? Write for copy of photo- 
story. There is no obligation. 





Slot Lining Simplijied 


with COPACO 


Electrical Insulating Papers 


OTTRELL Insulating Papers are tough yet 
flexible; and high in dielectric and _ heat 
resistance. Available types include: 


COPACO COPAREX-S NUNGRA 
100% RAG 100% RAG High RAG 


First two guaranteed 300 volts per mil. NUN- 
GRA usually tests 300. Nonchem. Standard 
Thickness .005 .007 .010 .015 .020 .025 .030. 
Mfd. in Standard 30”x40” SHEETS and continu- 
ous ROLLS 450’ to 2000’x'2” to 30” width. 


Submit Your Insulatin feper Problems 
Both Old and New to COTTR LL Engineers. 


COTTRELL PAPER COMPANY, Inc. 


Fall River, Massachusetts 
Factory: Reck City Falls, N. Y. 


MERCO 
eae ee 


There are several distinguishing 
features in these relays which make 
them particularly suitable for ap- 
plications where quietness and de- 
pendability for long periods of 
service are essential. 


They are equipped with mercury 
switches—the most reliable means 
for making and breaking a circuit. 
Mercoid hermetically sealed 
switches are immune to dust, dirt 
Or corrosion and will last indefinite- 
ty without any deterioration. 


SAMPLES 
ON REQUEST 





TYPE V TRANSFORMER-RELAY 
With Low Voltage Pilot Circuit 
Recommended for coal blowers, unit 
heaters, stokers, oil burners, electric 
heaters, air conditioning, refrigeration, 
: 7 and various industrial applications. 

Mercoid relays are different from 
conventional clapper type relays. 
There are no metal contact faces to 
hum or chatter. The contact cannot 
be held closed by residual magnet- 


ism. Varioustypesofrelaysavailable. 
Specifications sent upon request. 


TYPE W-6 RELAY 
For Panel Board Mounting 
Recommended for control of motors, 
valves, electric heaters, fire and burg- 
lar alarm signal systems, etc. 


THE MERCOID CORPORATION 
4211 Belmont Avenue 
Chicago, lilinois 





under allocation controls similar to those in operation 
from June 1, 1942, to September 15, 1944. Resump- 
tion of allocation controls is necessitated by increasing 
ammunition requirements and other war needs. Under 
the amendment, all zinc from producers will be allocated 
by WPB’s Tin-Lead-Zinc Division through a review 
of applications submitted on WPB Form 2893. Ex- 
porters are included under the amendment on the same 
basis as the domestic consumer. The Metals Reserve 
Company, however, may accept zinc deliveries for 
stockpiling or for redistribution without change in form. 
Consumers may accept deliveries of less than 20 tons 
per month from dealers without allocation certificates if 
the consumer has not applied to the WPB for an alloca- 
tion of zinc for the month during which he accepts a 
dealer delivery. Division officials pointed out that 
preference ratings on purchase orders supported by 
allocations do not apply. 


PRODUCTION COMMITTEE ACTS 
AS CLEARING HOUSE 


At least forty research projects, undertaken at the re- 
quest of the government to aid industry in adopting 
more efficient production methods, have been carried 
out during the past year by the Manufacturing Engi- 
neering Committee of the American Society of Mechan- 
ical Engineers, it has been announced by the Commit- 
tee through its executive secretary, Richard B. Smith. 

‘The Committee was organized by the Society at the 
request: of the War Production Board through the Of- 
fice of. Production Research and Development. While 
originally created to serve the WPB, the Committee’s 
help is available to any war production agency for con- 
sultation about production and mechanical process prob- 
lems either by formal research or through surveys. In 
an effort to increase production with existing equip- 
ment and manpower, manufacturers throughout the 
country have, since the Committee’s inception, been 
availing themselves of data compiled by the Committee 
based on investigations of manufacturing, shop and 
other processes. 

Much of the Committee’s work has dealt with the dis- 
semination of information about high-speed milling. 
Machine shops all over the country have been experi- 
menting in this field in an effort to increase machine 
speeds, and lower costs. Much, if not most of the re- 
search, has aimed at improving and speeding up exist- 
ing equipment without increasing manpower, as a par- 
tial means of solving the manpower shortage. 

Back of this is a story of increased production in in- 
dustry which sounds like a fairy tale, but which is es- 
tablished fact, said Mr. Smith. At the beginning of the 
war, for example, one aircraft company found that in 
order to meet its quota of planes a minimum of 1,600 


| additional milling machines were necessary. These would 


have required 3,200 skilled operators. The total cost 
would have exceeded ten million dollars. To obtain that 


| number of milling machines was out of the question, nor 


was there time either to build the additional machinery, 
or train the necessary operators. The alternative was 
experimentation to increase production with further de- 
velopment of the existing equipment. 

A statement by the Committee told how industry dis- 
covered that speeds as high as 24,000 feet per minute in 
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We have the facilities: — A plant equipped with all 
modern machine tools necessary for the quantity pro- 
duction and prompt delivery of precision gears to 


customers’ specifications. 


lt 
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We have the background: — Many years’ experience 
in producing gears for leading manufacturers now in 
war work, who previously were engaged in the 
manufacture of such products as washing machines, 
coal stokers, precision instruments, business machines, 
hoists and pumps, machine tools, portable tools, etc., etc. 


We are ready now: — For quality gears in quantity, 
made precisely to your specifications, get our estimate 


on your requirements. 


3} ARE YOU ON OUR MAILING LIST? 
“Perkins” is the name of the house-organ we 
publish monthly; it may be of interest to you. 
Write us if you care to receive it. Your 
good will covers the price of subscription. 
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Our specialized business is the production 
of mica fabricated parts tor electronic and 
This includes electronic 
tube and condenser parts, discs, bridges, 
supports, all varieties of stampings, con- 
denser films, etc. 


electrical use. 


im @) 
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RADIO 


ELECTRICAL 
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One of the most exacting phases of our 
business is the production of mica parts 
for radio tube and component manufac- 
turers. Our 28 years of experience enable 
us to render a quick and understanding service on this and other 
phases. Hundreds of leading companies rely upon our complete fa- 
cilities and wide experience to take care of both usual and unusual 
requirements. We shall be glad to quote costs or discuss any 


problems you may have. 


FORD RADIO & MICA CORPORATION 


Joseph J. Long, President 
538 63rd STREET, BROOKLYN 20, N. Y. 
Established 1917 . Telephone: Windser 9-8300 


















Parts like these accomplish 
* important results in thou- 
sands of different ways. They 
are made from all kinds of 
materials. Hubbard experi- 
ence in the manufacture and 
application of these parts 
can help you decide the 
correct type or form, the 
kind of* material, and assist 
in solving your problem. 
Tell us what you want to 
accomplish. 


For thousands of 
Important Uses 
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STAMPINGS 


SINT | WIRE FORMS 


SPRINGS - STAMPINGS - WIRE FORMS - WASHERS - COTTERS 


. M. D. HUBBARD SPRING CO. 
509 Central Ave. * Pontiac, Mich. 


268 


















machines cutting aluminum were practical instead of 
two to three thousand feet. It also was found that feeds 
of 200 to 300 inches per minute could be used instead of 
15 or 20. Ina few months such milling machines as the 
research had demonstrated to be practical, were installed 
in several aircraft plants. The particular company which 
would have been called upon to spend ten million dol- 
lars met its quota of planes with less than fifteen addi- 
tional machines and less than twenty-five more skilled 
operators. The cost, instead of being ten million dol- 
lars, was less than half a million. 

The diversity of projects coming under the Manufac- 
turing Engineering Committee is illustrated by an in- 
vestigation of fused quartz now being conducted. The 
method and equipment under development provides a 
clear quartz practically free of bubbles with a high trans- 
mission factor. This quartz finds immediate application 
in the forming of cells and applicators used in produc- 
ing serums and vaccines for the Armed Forces. It has 
the quality of transmitting ultra-violet rays through a 
lower range of the spectrum than other commercial 
quartz. 

The Committee invites inquiries as to how it maybe 
useful to war production and industry in general. They 
should be addressed to Manufacturing Engineering 
Committee, American Society of Mechanical Engineers, 
Room 802, 40 W. 40th St., New York 18, N. Y., or to 
The Industrial Processes Branch of the Office of Pro- 
duction Research and Development of the War Produc- 
tion Board, Washington, D. C. 


TECHNICAL FILMS ON PLASTICS 


The release of the first two films in its Technical Film 
Library has been announced by Bakelite Corporation, 
New York City. Technical Film No. 1, “Bakelite Plas- 
tics—Selecting the Right Thermosetting Molding Ma- 
terial,’ answers the question: From the wide variety of 
thermosetting molding plastics how can the engineer 
select the right one for his finished product? Technical 
Film No. 2, “Bakelite Plastics—Product Design and 
Molding Technique for Thermosetting Plastics,” is a 
presentation of the fundamental principles of correct 
mold design and molding techniques for parts manu- 
factured from thermosetting materials. 

These motion pictures are designed as guides to the 
understanding of the proper uses of thermosetting plas- 
They acquaint the engineer and the artist de- 
signer with the “how” and the “why” of thermosetting 
molding techniques. 

Technical Film No. 1 opens with an account of the 
manufacture and molding of thermosetting materials. 
Then, a series of scenes demonstrates, in general terms, 
how the engineer goes about selecting the proper heat- 
setting plastic for the application he has in mind. The 
central portion of the film is devoted to a study of the 
physical and chemical requirements of the finished part, 
and how certain specific plastics satisfy these require- 
ments. Mechanical strength, abrasion resistance, speci- 
fic gravity, color stability, low-loss factor, and other 
properties are demonstrated, and examples of molded 
parts embodying the characteristics of the base plastics 
are shown. The closing scenes of the film deal with 
Bakelite Corporation’s research organization and its 


tics. 
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Waen Porcerain Kitten Tae Bug’ 


...4f made a good product better! 


_ when many materials are 
chosen for expediency, the use of 
porcelain in the McDonnell water level 
control emphasizes this fact —- FOR 
MANY USES, PORCELAIN IS BEST! 
While other materials may have suf- 
ficed, McDonnell & Miller standards 
called for the most dependable elec- 
trical insulation available for this par- 
ticular application. This application is 
typical of what porcelain is doing at 
many Critical points in a wide range of 
industrial products. Any of the com- 
panies listed below will be glad to 
consult with you on your electrical in- 
sulating problem. 


THE AKRON PORCELAIN CO. —s THE LOUTHAN MANUFACTURING CO. 
3000 CORRY AVE., AKRON 14, OHIO. 2OOO HARVEY AVE,, EAST LIVERPOOL, OHIO. 


. ie — - THE CERAMIC SPECIALTIES CO. | PORCELAIN PRODUCTS, INC. 
444 WEST SIXTH STREET, EAST LIVERPOOL, OHIO 124. WEST FRONT STREET, FINDLAY, OHIO 


SPECIAL ELECTRI RCELAIN SECTIO “ 
ea aries ? = N  THE,EQIONIALINSULATOR CO. SQUARE 0 COMPANY, 
NATIONAL ELECTRICAL 897 GRANT STN ERO : p steeny ROTO Ti eG 
ILLINOIS ELECTRIC PORCELAIN CO. THE STAR PORCELAIN CO. — 
MANUFACTURERS ASSOCIATION . P. ©. BOX 272, MACOMB, itl. 71 MUIRHEAD aAve., TRENTON 9, N. Foot! e 
KNOX PORCELAIN CORP... ‘THE UNIVERSAL CLAY. PRODUCTS CO. 
KNOXVILLE Co 1501-€, FIRST STREET, SAD Onto : ; 3 


Fortify your New Products with Time-Tested Insulation 
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MOTORS 





for General Purpose 





Applications 


Types—Split Phase, Capacitor, 
Shaded Pole, and Direct Cur- 
rent 


Speeds—1100, 1700, 3400 RPM 

Power—1/80 to 1/20 HP, de- 
pending on speed 

Voltages—up to 440 A.C. and 
250 D.C. 


Frequencies—60, 50, and 25 cycles 

Bases — Solid, Resilient or Flange 

Mountings—Horizontal, Sidewall, Ceiling or Vertical, with 
shaft up or down 

Efficiency — High for such small powers 


OHIO MOTORS INCLUDE 


Split-phase induction to 1/3 Torque to 100 oz. ft. 

HP . Shaded Pole to 1/30 HP 
Direct Current to 1 HP Synchronous to 1/4 HP 
Capacitor to 2 HP A.C. to D.C. Motor Genera- 
Polyphase to 2 HP tors to 500 watts 
Aircraft Motors High to Low Voltage D.C. 
Shell Type 7-1/2 HP Dynamotors up to 300 watts 


What is your problem? 


THE OHIO ELECTRIC MFG. CO. 


5905 Maurice Avenue Cleveland 4, Ohio | 


See 


Work Film No. 2 opens with a general outline cf 
mold building, and a survey of the preparation and use 
of plastic preforms. This is followed by a description «| 
the various types of molds, with special emphasis on 
their proper use. A study is then made of the three 
fundamental factors in all methods of molding thermo- 
setting plastics—time, pressure, and temperature. De- 
scriptive details of preheating methods, including hea 
tronic molding, conclude the first section of the film. 

The second portion of the film is devoted to an engi 
neering discussion of problems encountered in the suc- 
cessful designing of molded parts. Subjects covered 
include: shrinkage, undercuts, ribbing, tapers, fillets, 
domed surfaces, holes, bosses, metal inserts, and effec- 
tive styling and surface treatments. 

Sixteen-millimeter prints of these films are available 
without cost to executives, industrial organizations, en- 
gineers, designers, and educational institutions upon 
request to Technical Film Library, Bakelite Corpora- 
tion, Unit of Union Carbide and Carbon Corporation, 
300 Madison Avenue, New York 17, N. Y. 


WAR RECORD OF INDUSTRY’S 
LARGEST RESEARCH LABORATORY 


The annual report of the American Telephone and Tele- 
graph Company devotes notable attention to the war 
services of Bell Telephone Laboratories which, says the 
report, “has continued to devote its efforts almost wholly 
to the needs of the fighting services. It now employs 
about 8,000 persons and has nearly 500 active ‘military 
projects. About 55 per cent of its war work has been 
for the Army, about 35 per cent for the Navy, and about 
10 per cent for the Office of Scientific Research and De- 
velopment. Not only has the Laboratories developed 
war communication equipment, both wire and radio, but 
it has also made notable contributions in radar, subma- 
rine warfare, rocket design, electrical computers, elec- 
tronic tube development and in other fields which can- 
not be divulged at present. 

“With the aid of electrical devices, our bombers at- 
tack their targets with precision and guns are accurately 
aimed at fast moving enemy planes which may travel 
two miles or more while a shell is on the way. The elec- 
trical anti-aircraft gun director devised by the Labora- 
tories and adopted as standard by both British and 
American armies has recently played an important part 
in bringing down robot bombs sent against England. 
This is one of many kinds of electrical computers which 
the Laboratories has devised. Another kind is used in 
a new trainer for airplane crews which reproduces in a 
stationary model of a plane all of the instrument read- 
ings and the reactions on controls of an airplane in 
flight, subject to conditions which can be controlled 
and varied by an instructor. 

“Bell Laboratories School for War Training, which 
gives instruction in the use and maintenance of our new 
devices, has obtained special recognition in the decision 
of the Navy to place at least one officer graduate of the 
school on every major combat ship. To date, near) 
4,000 Army, Navy and Marine Corps personnel have 
been trained in the school. The school has also continued 
its preparation of instruction books and maintenance 
manuals for Laboratories-designed apparatus. In the 
number of books prepared for publication during the 
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ELECTRIC CURRENT 
from 
MECHANICAL ENERGY 
through 
PERMANENT MAGNETS 


The ability to create an electric current through the 
agency of a permanent magnet suggests to the engi- 
neer or product designer a wide range of useful appli- 
cations. 

Permanent magnets are able to transform mechan- 
ical into electrical energy in two ways— 


1, By producing a magnetic field through which an 
electrical conductor 1s moved mechanically—as in 


(This is the first of four advertisements discussing the major functions of permanent magnets) 
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the case of generators, magnetos and velocity or dy- 
namic microphones. 


2, By acting as a polarizing agent, where reluctance 
to the magnetic circuit is varied by mechanical 
means; for example—the phonograph pick-up and 
inductor type magnetos and generators. 


This characteristic of the permanent magnet permits 
its use for the generation of electricity for actual 
power uses, or to produce devices for the control, de- 
tection and measurement of many materials. 

Backed by 34 years of experience as the largest 
exclusive manufacturers of permanent magnets, our 
engineers will gladly consult with you on problems 
where the use of permanent magnets may do the job 
better. Write for free copy of technical booklet: “‘Per- 
manent Magnets Have Four Major Jobs’. 


* PRODUCTS COMPANY — 





Specialists in Permanent Magnets Since 1910 
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COPYRIGHT 1945, THE INDIANA STEEL PRODUCTS COMPANY 


6 NORTH MICHIGAN AVENUE ¢ CHICAGO 2, ILLINOIS 
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Where shock and vibration are occasional or constant 
enemies—where precision and reliability must be main- 
tained—where fuses must give warning “soon, but not 


ANTI-VIBRATION 


LITTELFUSES 


4 AG § Glass aa! 
5 A G | Enclosed SAB 


Bakelite 
Enclosed 


Glass enclosed 
Littelfuse (left ) 
shows 90° twist of 
element, protection 
from extreme vi- 
bration; “goose- 
neck” at end taking up expansion and contraction; 
Littelfuse Locked Cap Assembly. 





Bakelite enclosed fuse 
(right) is recommend- 
ed where severest over- 
loads might shatter 
glass. Get details on 
Littelfuse’s secure enclosures and cap locking. High 
mechanical strength, resistance to fatigue, and long vi- 
bration life are outstanding characteristics of these fuses 
in industrial and electrical fields. 





4 A Gand 4 A Bare 114” x 9/32”, 1 ta 3 amps., 250 V. 
Max.; 5 to 50 amps., 32 V. Max. 5 A G and 5 A B are 
114” x 13/32”, 1 to 3 amps., 250 V. Max.; 5 to 50 amps.; 
32 V. Max. Originally developed for army, navy and 
aircraft services, these fuses are equally efficient in in- 
dustrial and electrical fields where shock and vibration 
are factors. In telephone shop testing equipment 4 
A G Littelfuses are used for main fusing. 4 A B Bake- 
lite enclosed fuses have been found efficient for break- 
ing 125 volts on 25 KVA power supplies. Feel free to 


counsel with Littelfuse on fuse requirements from most 
delicate to rugged installations. 


ORR e eee: 
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4757 RAVENSWOOD AVE., CHICAGO 40, 
200 ONG ST., EL MONTE, CALIF. 
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year, the Laboratories outranks the largest book put 
lisher in the country. 

“Devotion to the war effort has not left much oppo: 
tunity for the Laboratories to work on postwar projects 
However, it is possible now to do some forward lookin, 
in the light of fundamental developments that have beer 
accelerated by the war. An outstanding instance is th 
progress made in utilizing very short radio waves. 

“The advance of radio moves continually towar 
shorter waves as new techniques of generation and de 
tection are devised. Bell System engineers in 1915 tele 
phoned across the Atlantic on 5,000-meter waves 
Broadcasting since the 1920’s has used 200 to 600 me 
ters. Short-wave overseas telephony operates on 15 to 
60 meters. Television and FM broadcasting employ 3 
to 7 meters. A multiplex radio link installed by the 
Bell System in 1941 carries twelve telephone circuits 
across Chesapeake Bay on 2-meter waves. Before the 
war, Bell Laboratories engineers were experimenting 
extensively with waves only a few centimeters long. 

“These very short waves, called microwaves, can be 
formed into beams like searchlight beams, and can pene 
trate darkness, fog, dust and rain. To transmit along 
the earth’s surface beyond the horizon, relay stations 
must be employed. There is no static and the possible 
number of speech channels in this frequency range is 
very great. While the communications possibilities of 
microwaves still await final proof and economic evalu- 
ation, they appear very promising and their use is being 
explored as a supplement or alternative to wires and 
cables for telephone and television transmission. For 
this purpose, the Bell System has obtained experimental 
licenses to test a radio relay system between New York 
and Boston. The intermediate relay sites have been se- 
cured and, as soon as circumstances of war permit, con- 
struction will be pushed forward.” 


INDUSTRIAL OUTPUT IS UP 


Industrial output was increasing during the third week 
in March, Dun & Bradstreet, Inc., reported in its “Trade 
Review of the Week” for March 23rd. Backlogs were 
generally higher as the volume of new orders has been 
exceptionally heavy. The labor situation remains about 
the same, with shortages of skilled factory workers pre- 
valent in many industrial areas. The shortage of freight 
cars is still reportedly delaying shipments of some man 
ufacturers. Second quarter allotments of some lumber 
and metals indicate a tighter material situation. 

Iron and steel operations rose to 96.9 per cent of ca 
pacity, the highest weekly rate of 1945. Electric power 
output was 4,397,529,000 kilowatt-hours and bituminous 
coal production was 11,950,000 tons. Crude oil output 
was 4,773,915 barrels. Orders registered further in 
creases and carryovers have mounted. Sheets and strip 
steel are the principal items in demand. The shortage of 
manpower in the finishing mills has been an important 
negative factor in output. 

Lumber output was 4 per cent higher this week; ship- 
ments rose only slightly while the volume of new orders 
was up 8 per cent. In some Southern coastal areas lum- 
ber output has increased due to the greater availability 
of labor, possibly due to some layoffs in industrial 
plants, such as shipyards. In other localities the short- 
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Learn how versatile and economical 
your printmaking equipment is... 


1. Compare your versatility when ordering 
prints with that of the OZALID user. 


With Ozalid, you specify any one of a variety of types: 
Black-line 

Blue-line 

Red-line 

Black-line opaque cloth 


OZALID 
Work Prints 


Only Ozalid gives you a print for every purpose, allowing 
you to do such efficient things as to assign identifying 
colors (black, red, blue) to prints of different depart- 
ments, to distinguish checked from unchecked prints, 
etc. 


Black-line 
Sepia-line 
Foils 

Tracing Cloth 


OZALID 
Intermediates 


Only Ozalid gives you a full line of intermediates which 
may be (A) substituted for valuable original tracings in 
subsequent print production (B) readily altered when 
design changes are necessary (C) employed to make 
composite prints or to reclaim soiled originals. 

In addition, Ozalid gives you pryPpHOTO—the new 


(Just make two comparisons) 


paper which produces beautiful reproductions, complete 
with half-tone detail, from film-positives of any photo- 
graphic subject or perspective drawing. 


a Compare the methods you now employ to 
make prints ... with OZALID “Simplified Printmaking.” 


With an Ozalid machine you produce all prints in the 
same manner. Only two steps—Exposure and Dry Devel- 
opment . . . and in seconds your prints are delivered dry, 
ready for immediate use. No “leaders” are used .. . and 
you can process cut sheets as well as roll stock, eliminat- 
ing trimming waste. 


Some more Ozalid features you'll appreciate 
Anyone can be trained quickly to operate an Ozalid ma- 
chine at top efficiency...operating and maintenance costs 
are low...design is so compact that for convenience sake, 
you may want to install your Ozalid machine in a corner 
of the drafting room or office. 


Write for “Simplified Printmaking” today 
It explains OZALID in detail; contains samples 
of prints; shows how inexpensive it is to adopt; 
and how you can use it ih all departments. 


OZALID 


DIVISION OF GENERAL ANILINE AND FILM CORPORATION - JOHNSON CITY, N. Y. 
OZALID IN CANADA—HUGHES-OWENS CO., LTD., MONTREAL 
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These Illustrations Show 
the Patented Construc- 
tion of a Janette Wheel. 
The blades are formed in pairs for 
rigidity. The blade slots in the steel 
discs are die cut to ensure exact 
spacing of the blades. The hub is 
riveted to the back plate; then the 
blades are inserted into the slots. 
After the blades are spot welded to the back 


plate the tips are pressed thru the slots of the 
inlet disc, then rolled down against the disc. 
The Inherent Spring of the 
Blades Keeps Them Tight. 
Because of This Construction, 
Janette Wheels have given over 
19 years of universal satisfaction 
to internationally known manufac- 
turers of coal stokers, blowers, ventilating 
equipment, air cooled engines, oil burners, 
superchargers,, dust collectors, drying and 
fire detection apparatus. It Will Pa 


to Give Janette Blower Wheels a Trial! 


May We Send Literature? 


Janette Manufacturing Comparur 


556 W. Monroe St Chicago 6, Ill 








age of manpower is still adversely affecting output 
Paperboard output rose fractionally from last week ; un- 
filled orders were off 4 per cent. Paper-mill operations 
dropped to 87.7 per cent of capacity. 

Textile output has run fairly steady in recent weeks 
and moderately over last year. Government demand 
still takes about 100 per cent of worsted production and 
80 per cent of woolen output. Cotton spinning opera 
tions are fractionally below a year ago and have in 
creased slightly in recent weeks. 

The heavy-duty tire program is running close to 
schedule despite tight supplies of raw materials such as 
carbon black and rayon tire cord. 

















HIGH VOLTAGE MEASUREMENT 


The extent of present applications of high-voltage equip 
ment, together with future prospects of enlarged re- 
search, development, and applications in this field, raise 
interest in the methods employed in measuring high 
voltages, comments the editor of the Research Worker, 
published by the Aerovox Corporation. It is evident 
that measurement of potentials between five and several 
hundred kilovolts introduces problems of instrumenta- 
tion, technique, and handling not encountered at low 
and medium votages. 

A cursory survey of high voltage measurements will 
indicate that several common methods of measurement 
are employed in the field to suit individual voltages and 


























test conditions and, in most cases, that one system may 
be used to check or standardize the other. 

The common systems now being used for measuring 
high voltages include (1) meters designed specifically 
for high-voltage tests, these including electro-static kilo- 
voltmeters and d’Arsonval type kilovoltmeters (with 
and without external multipliers) ; (2) special external 
multipliers, voltage dividers, and potential transformers 
for converting low- or intermediate-range voltmeters 
or milliameters into kilovoltmeters; (3) electrometers 
which find their most extensive use in experimental lab- 
oratory work; (4) special spark gaps, including sphere 
gaps and needle-point gaps; and (5) step-up transform- 
ers (often in conjunction with electronic rectifiers) of 
known turns-ratio to which known values of low pri- 
mary voltage are applied. It is not intended to imply 
that these are the only systems available for the measure- 
ment of high voltages. The instruments and systems 
listed are the most commonly used at this time, how- 
ever, and are highly practical. 
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MALLORY 
Heavy-Duty 


CONTACTS 


Carry 3,000 Amperes 
at 15,000 Volts 


HOUSANDS of Mallory Contacts are giving depend- 

able performance and long life in oil and air circuit 
breakers for heavy power applications. The heavy-duty 
contacts illustrated are required to interrupt and carry 
3,000 amperes at 15,000 volts, in a giant oil circuit 
breaker. To meet these requirements calls for contacts 
that are plenty rugged! 


A “‘plug-and-socket” type of contact assembly is used. To 
carry the heavy current, contact surfaces of Elkonite* 
3W3, a Mallory refractory metal composition, have been 
specified on the recommendation of experienced Mallory 
contact engineers. The plug is made of copper with a 
complete cover of Elkonite on the contacting surface. 


The socket is also made of copper, with an insert of 
Elkonite at the contact point. In the actual installation, 
the socket is cut into several segments, each mounted 
on a spring. 


Mallory engineering “know-how” for solving contact 
problems covers the range from these large circuit 
breaker applications to the most minute silver or tung- 
sten contacts for small relays, electronic and auto- 
motive controls. 


Consult Mallory while your electronic or electrical prod- 
uct designs are being blueprinted. It pays to come to 
Mallory—Contact Headquarters—for experienced engi- 
neering help, the widest selection of contact and contact 
backing materials, and the most complete manufacturing 
facilities in the industry. 


Write today for your copy of the Mallory contact cata- 
log. The New Mallory Contact Data Book will be sent 
gratis to engineers when requested on company letter- 
head. Available to students, libraries and schools at 
$2.50 per copy, postage paid. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


TYPICAL PHYSICAL PROPERTIES 
OF ELKONITE 3W3 


Density: gm.—cc. 


O.-CU.IM.. « « 


eee eevee 


Conductivity, %1.A.C.S......... 


Hardness, Rockwell B 
Tensile Strength, psi 


Cross Breaking Strength, psi 


Other grades of Elkonite are available with properties adapted 
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to practically all heavy-duty contact applications. 














Yew Bulletins, Catalogs, Literature 





The sponsors of the helpful printed aids described here will promptly send 
data to any responsible engineer or executive who is engaged in product de- 


Solderless Terminal Lugs 


Folding terminal lugs of the double cupped washer 
type are illustrated in Bulletin 8-DF. This four-page 
folder includes details of construction, dimensions, 
screw number and wire sizes and shows how standard 
and extra flexible stranding as well as solid wire is ar- 
ranged in each style lug, pictures of which are given 
in actual size. Details are included on the single 
cupped washer as well. Mailing folder includes similar 
information and illustrations, also, more application of 
pictures showing how these lugs are used in standard 
terminal blocks, machine tool panel boxes, etc. Krueger 
& Hudepohl, 5 East Third, Cincinnati 2, Ohio. 


Quartz Crystals 


Binder and insert Bulletins, Nos. 1, 2, 3, 4 and 5 
describe frequency-control unit crystal holders in 
various types and mountings, with illustrations cover- 
ing recent design and development of quartz crystals 
and their applications. Valpey Crystal Corporation, 
1244 Highland St., Holliston, Mass. 


Electron Tubes 


“Electrons in Action in RCA,” a 32-page booklet, 
describes a number of electronic developments made 
possible by the electron tube. Iliustrations and brief 
details cover the electron automatic recording spectro- 
photometer, also a photo-electric safety device used on 
a stem-forming machine and a high frequency heater for 
exhaust machines, a tungsten-wire measurement ma- 
chine, a tungsten-wire lead checking machine and an 
electronic welder control. Paint-spraying operations 
by means of electron-tube control are also described. 
The use of the tube in connection with luminescent 
material, r-f power measurements, souind systems, car- 
burizing, metal tube welding, curve-tracing, etc., are 
covered for the benefit of engineers interested in elec- 
tron tube applications. Radio Corporation of America, 
RCA Victor Division, Harrison, N. J. 


Motors 


Type L, light weight, shaded pole micromotors are 
described in a four-page folder with important features 
of three sizes—1/40, 1/70 and 1/200 hp, with special 
windings available for intermediate ratings. Dimen- 


sional data and tabulation of performance ratings at 115 
volts, 60 cycles, are presented. . Type T, totally en- 
closed micromotors for 1/25 hp and less, is covered 
in another four-page folder giving similar type of in- 
formation and illustrated data together with some 
details covering typical application. 


Some information 


.276 


velopment. Write on your own letterhead, direct to the addresses indicated. 





about the flush-weld design of the rotor is contained in 
folders. A. G. Redmond Company, Owosso, Mich. 


Sealing Materials 


“Gaskets, Packing and Seals,” Booklet No. IND- 
309, describes in 30 pages cork composition, synthetic 
rubber compound, cork and synthetic rubber composi- 
tion, and cork and natural rubber composition, also 
fiber sheet packing, paper-type felt materials and the 
uses and typical applications of these specialized sealing 
materials. Physical properties, height, government 
specifications, form and sizes, ingredients, and dis- 
tinguishing characteristics are also tabulated with 16 
typical application illustrations, Armstrong Cork Com- 
pany, 942 Arch St., Lancaster, Pa. 


Coolant Pumps 


Catalog 61 is a 28-page bulletin describing 27 sizes 
and types of centrifugal coolant pumps, gives complete 
details and specifications and includes helpful and prac- 
tical engineering data including tables showing friction 
of water and viscous liquids in pumps. Illustrations 
include some pump applications in machine tools, grind- 
ers, drills and boring machines. Logansport Machine 
Company, Inc., Logansport, Ind. 


Flat-Head Screws and Bolts 


Wood screws, machine screws, sheet metal screws, 
drive screws and stove bolts are listed in a new 28-page 
price list in a convenient arrangement. The book is 
punched for binding, has thumb type of cut-in index 
to sections and price information has been rearranged 
into three columns for quick reference. Another new 
feature is listing of standard bundle quantity. Ameri- 
can Screw Company, 21 Stevens, Providence 1, R. I. 


Couplings 


Sizes, dimensions and list prices are given for coup- 
lings of flexible, rigid flanged face and compression 
types, including the type RC Rollerchain coupling in 
catalog No. 2045, 8 pages, illustrated. Details are in- 
cluded on two styles of revolving protective casing for 
the Rollerchain coupling and a stationary mounted dial. 
Link-Belt Co., 307 N. Michigan Ave., Chicago 1, III. 


Stainless Steel Products 


Guide and reference book of 30 pages lists services 
of stainless steel accessories, bolts, nuts, screws, rivets. 
washers, tubing, etc., and includes a chart that shows 
the behavior of the four basic and most commonly used 
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A BETTER ROTOR 
A BETTER MOTOR 


It took years to develop the Fairbanks- 
Morse centrifugally-cast, one-piece cop- 
per rotor. But it’s worth it. Reduced 
operating costs and longer, more depend- 
able service are the results. 


But those aren’t the only advantages 
you get in a Fairbanks-Morse Motor. 
There’s a long list of other features that 
all add up to better service for you. Note 
the list below. That’s why we call it to- 
morrow’s motor today. 


Cheek List of Plus Features 


Protected Frame — Dripping liquids and falling 
particles excluded in any mounting position. 


BUY MORE 


fd ny 


Xe 
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ONLY A FAIRBANKS-MORSE 
MOTOR HAS THE EXCLUSIVE 


ROTOR 
Centrifugally Cast in One Piece 
and of Copper 


Symmetrical Design — Reversible frame pro- 
vides for locating conduit-box on either side. Bearing 
arms can be mounted in any one of four positions 
90° apart. 

Crossflow Ventilation— Another exclusive fea- 
ture in frames 224 to 365 inclusive. Air moves in both 
directions, providing a motor of uniform tempera- 
ture. No hot spots. 

Reeessed Conduit Box—An innovation for neat 
installations. Choice of conventional box or frame 
recess with cover flush with frame. 


Balanced Characteristies — Motor rated 40°C 
with high efficiency and power factor and excellent 
starting and accelerating torques. 


Ball Bearings — Sealed in and protected. 


Write for information, Fairbanks, Morse & Co., Fair- 
banks-Morse Building, Chicago 5, Ilinois. 


WAR BONDS 


Fairbanks-Morse 


remembering 


A name worth 


‘Diesel Locomotives + Diesel Engines - Generators - Motors - Pumps - Scales 
Magnetos - Stokers - Railroad Motor Cars and Standpipes - Farm Equipment 
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types of stainless steel in contact with acids and other 
chemicals and substances. Also price stock lists and 
tabulated dimensions and weights. Schnitzer Alloy 
Products Company, 166 Broadway, Elizabeth 1, N. J 


$PU RS-HELICALS-BEVELS straight & spiral ) ; 4 
WORM GEARING - THREAD GRINDING Electronic Heating 
(14 to 96 D. P.) “The ABC of Electronic Heating” is a 16-page book- 
let giving the essential facts on the subject of electronic 
heating in non-technical language. Tyo basic methods 
2 of application are described as typical. Specifications 
cision small gears for numerous are tabulated for nineteen models included in the manu- 
vital controls used in this highly | facturers’ line are standard generators which include 
P ' custom-built units available from 3 to 250 kw and dielec- 
mechanized war, we are literally tric heaters up to 300 mc. Scientific Electric Division 
‘swamped’. of “S” Corrugated Quenched Gap Company, 107 Mon- 
roe Street, Garfield, N. J. 


As manufacturers of high pre- 


Therefore, under existing condi- 


tions, we are forced to minimize | Mica Ceramic Insulation 
Folding Bulletin 103 presents in 12 pages a com- 
plete discussion of the advantages and disadvantages 
have W. P. B. urgency support. of all types of insulation and states the case of Mykroy 
perfected glass-bonded mica ceramic No. 51 in its ap- 
plication to ejection molding. An extensive list of 
recent application of Mykroy molding of intricate parts 


* ° ° ° . . 
Gear ¢ 2. CC Lalt Le LY is listed together with several pages of illustrations 
MA : E A 


further commitments unless they 


of electronic parts now being molded with and without 

eile... ne ie R metal inserts. Four pages are devoted to design cri- 
teria for molding with pointers on right and wrong 
practice in planning pieces for molding. Several pages 
are devoted to tables and charts giving the electrical. 

| mechanical and physical properties in considerable de- 
— | tail on the various grades. Electron Mechanics, Inc., 

70 Clifton Blvd., Clifton, N. J. 


2650 W. MEDILL AVE. Ph. HUM. 3432 


REAMETIC SEALED TRANSFORMERS Fe aa. 


@ type for every requirement A complete line of electrical connecting devices in- 
cluding multi-contact plugs and sockets, terminal grips, 
fuse box and special terminal panels is described in 
Catalog No. 14. Included in the 32-page presentation 
is a complete listing of the company’s entire line of 
barrier strips. The book is fully illustrated and con- 
tains the complete dimensional data of all items listed 
with special dimensional drawings to facilitate specifi- 
cations. Howard B. Jones Company, 2460 West 
George Street, Chicago 18, III. 


Bearing Bronze 

Photomicrographs are used to show structure and 
lead distribution achieved in production of Bearium 
Metals in a 6-page folder which describes the unusual 
frictional properties available and also illustrates the 
typical bar stock sizes and individual fastenings. 
Bearium Metal Corp., 258 State St., Rochester 4, N. Y. 


Ske : High Voltage Test Equipment 
May we cooperate with you on design savings Several forms of high voltage test equipment includ- 
for your application...war or post war ing portable kilovoltmeters suitable for use from 1 to 30 
, kilovolts, the corona-protected kilovoltmeter for meas- 


” 1) oe 
jos “ut aL urements up to 200 kilovolts and separate kilovoltmeter 
ALL 4 


multipliers are described in Bulletin F, also corona- 


as CAMISS SUNSET protected resistors which are available separately for 
sore ; use with suitable meters to permit measurements of 
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RAYTHEON VOLTAGE STABILIZERS 


Provide Stabilized Voltage = 


All precision as well as other types of electrical equip- 


ment requires steady, uniform voltage for accurate 
operation. Raytheon Voltage Stabilizers meet this 
need by providing accurately controlled voltage to 
+144% of 1%. 

Entirely automatic in operation, the Raytheon Voltage 
Stabilizer requires no maintenance, no adjustments. 
Simply incorporate it into new products or equipment 
already in use and it will take care of itself providing 
uniformly stabilized voltage. 

Raytheon Voltage Stabilizers provide these ad- 
vantages: Stabilize voltage at any load within their 
ratings . . . Hold constant varying AC inpot, voltage to 
+% of 1% — within 2 cycles . . . Control wide AC 
input variation — 95 to 130 volts. Write for Bulletin 
DL48-537. It gives the complete story. 


Tune in the Raytheon radio program: “MEET YOUR NAVY,” every Saturday night on the Blue Network. Consult your local newspaper 
nN MANUFACTURING COMPANY 
Ele Equig i 


190 WILLOW STREET, WALTHAM, MASS 


Devoted to research and manufacture of complete electronic equipment; receiving, transmitting and hearing aid tubes; transformers; and voltage stabilizers. 


/2% WITHIN 2 CYCLES 





vs. 
OUTPUT 
VOLTAGE 
(Type VR 2) 


OUTPUT 
vs. 
INPU? 
VOLTAGE 
(Type VR 4) 


A. C. OUTPUT VOLTAGE 








The coveted Army-Navy “E,” for 
Excellence in the manufacture of 
war equipment and tubes, flies 
over all four Raytheon Plants 
where over 16,000 men and wom- 
en are producing for -VICTORY. 





for time and station 


potentials up to 200 kilovolts. Applications for this 

. . | equipment range from the measurement of high voltages 

What Time Operations | in radio, television and x-ray equipment to adjustment 
of precipitators and neon signs, voltage breakdown-test- 


ere you controlling or ing and many others. Types, sizes, capacities and tabu- 


wish to control lated with prices. Shallcross Manufacturing Co., 10 


Jackson Ave., Collingdale, Pa. 


gLEfraley 


Advise us and our Engineers 
will forward you the proper in- 
teresting Bulletin covering this 
particular case, — free of obli- 


V-Belts 


Catalog sections 2170 and 2181 describe construc- 
tion of multi-V-belts and fractional horsepower V-belts 
gation. respectively and a list of standard belts and interchange- 
We specialize in this subject. | ability tables are included. Reference is made also to 
Unquestionably we can assist | the more complete booklet and handbook covering the 
you to streamline your equip- | numeroys industrial applications for V-belts. The 
ment to look better—do a | B. F. Goodrich Company, E, Ninth & Prospect Ave., 
more efficient job —be more | Cleveland 15, Ohio. 
accurate and reduce your ex- | 
pense. 

Write today for one of these 
interesting Bulletins. 


Plastics 


‘“‘A Ready Reference for Plastics,” 1945 edition (7th 
revision) of George Scribner’s compilation, not only 
describes commonly used plastics and their origin in a 
74-page manual for users of phenolic ureas and thermal 
plastics but contains also much useful tabulated data 
on characteristics of materials including three pages 
of tables of areas. Boonton Molding Co., Boonton, N. J. 


Electrical Timing Headquarters 


Speed Reducers 


Book No. 1824, a 96-page catalog, contains the 
latest and most complete engineering information on 
worm-gear speed reducers for moderate and low output 
speeds, adaptable to almost any form of speed reduc- 
tion from 1100 to 115,000 in.-Ib. torque with ratios 
from 354-to-1 to 8000-to-1. Link-Belt Company, 307 
North Michigan Avenue, Chicago 1, III. 


Molded Ceramic Products 


Originally a single formula sufficed for making “elec- 
trical porcelain” but today the number has increased to 
such an extent that there are often more than a score 
of formulas in actual production in the pottery. Tech- 
nical bulletin No. 2 includes engineering specifications 
and illustrations of typical applications of various 
ceramic molded parts derived from a variety of ceramic 
composition formulas for specific industrial uses and 
applications where resistance to electricity, heat, mois- 
ture, chemicals, or weathering agents is encountered. 
Fifteen pages. Star Porcelain Co., Trenton 9, N. J. 


Manual of Aircraft Materials 


The American Steel & Wire Company has issued the 

Manual of Aircraft Materials, containing data on all 

types of cold-rolled strip, wire and wire products. The 

‘section on control cables fully explains their nature and 

characteristics as well as the intricacies of splicing and 

swaging and the weight and strength of various cables. 

1308 ELSTON AVE. * CHICAGO 22 Other sections deal with cold-rolled strip steel, U. S. S. 
Monufocturers of special small universcl, | Stainless steel, cold-finished bars and springs. Also 


fractional H. P. motors, dynamotors, shaded Oil - } : —_ ; f 
cae alien Coder aalen queoaten. included in the manual is an excellent collection of 
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Designers and manu- 

facturers of many types 

of electrical equipment 

—from tiny control de- 

vices to huge stators— 

are utilizing the extra 

mechanical and electri- 

cal advantages which 

only Fiberglas-base Insulation Materials afford. The use 
of this better material also assures users of such equip- 
ment, greater protection against time and -dollar losses. 
That Fiberglas gives the extra stamina necessary to over- 
come changes in operating conditions, human element 
hazards and many of the other unanticipated causes’ of 
trouble and failure, is proved by numerous case histories. 
Fiberglas is glass in fiber form—as such, it retains some 
of the characteristics commonly associated with glass and 
gains others which make it an unsurpassed insulating 


material, when properly impregnated. In -textile form 


Fiberglas provides a thin, extremely strong, flexible, 
inorganic fabric base for impregnants and is available in 
such forms as: Magnet wire, Lead wire, Special wires and 
cables; Varnished cloth and tape; Mica-Combinations; 
Laminates; Saturated sleeving; Varnished tubing; Pres- 
sure-sensitive tapes and special products. 

The new illustrated catalog tells how Fiberglas’ high 
tensile strength and favorable space factor solves many 
problems economically—how Fiberglas-base Insulation 
Materials successfully combat such common insulation 
enemies as excessive moisture, corrosive chemicals and 
high heat. It shows why these better insulation materials 
are being used in an ever-widening range of applications. 
Write for your copy today of the new catalog and ask for 
the name of the Fiberglas Electrical Insulation Materials 
supplier nearest to you... Qwens-Corning Fiberglas 
Corporation, 1866 Nicholas Bldg., 

Toledo 1, Ohio. In Canada, Fiber- 
glas Canada Ltd., Oshawa, Ontario. 


Each Distributor of Fiberglas-base Insulation Materials has his own source of sup- 
ply, since Owens-Corning Fiberglas Corporation does not process these materials. 


FIBERGLAS 


*T, M. Reg. U. S. Pat. Off. 


ELECTRICAL INSULATION MATERIALS 


' 
| 
| 
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—————————_> BE SURE TO SEE THE FIBERGLAS ELECTRICAL INSULATION MATERIALS EXHIBIT 


THE NEXT SHOWINGS ARE: Netherlands Plaza, Cincinnati, March 13-15; Henry Grady Hotel, Atlanta, March 20-21; Tutwiler Hotel, Birm- 
ingham, March 27-28; Jefferson Hotei, St. Louis, April 3-4-5-6; Mughlebach Hotel, Kansas City, April 17-18. Locations of showings in Dallas, 
April 24-25; Houston, May 1-2, and appearances in other cities will be announced later. 





In The Bendix-Weiss Rolling Ball Universal Joint 


Here Shown Disassembled 


STROM BALLS 
ITM Ma TT MTD 


Here, in the Bendix-Weiss Constant Velocity Universal Joint. 
Strom Balls do their part in making military vehicles, from Jeeps 
to 14-ton Armored Cars, the efficient fighting equipment that 
they are. This is only one spot in our great war production 
effort where the high degree of perfection of Strom Balls 
serves industry, enabling it to provide the finest bearing equip- 
ment towards its great contribution to total victory. Strom 
Steel Ball Company, 1850 South 54th Avenue, Cicero 50, Ill. 


Largest Independent and Exclusive Metal Ball Manufacturer 


Strot] BALLS Serve Industry 


Akron Porcelain will help many post- 
war products to a fast start, because 
parts made of Akron Porcelain are 
available right now. Time-proven — 
versatile — compounded and shaped 
to meet your needs — Akron Porce- 
lain merits careful consideration for 
your present and postwar products. 
Our engineers will be glad to work 
with you, without obligation. 


AKRON PORCELAIN 
PROPERTIES 


Diversity of Formulas 


CUFT Rem ele Sst] 





standard reference tables for use of engineers, drafts- 
men and designers. It includes tables of dimensional 
and physical equivalents, squares, cubes and fourth 
powers of wire diameters, and a table of wire gage sizes 
with areas to nine decimal places. Due to government 
restrictions on paper, it will not be possible to make 
wide distribution of the manual at present. Requests 
for the manual should be made on company letterheads 
by members of the executive engineering personnel of 
aircraft companies and aircraft part manufacturers. Of 
definite post-war value, the manual would be a worth- 
while addition to any library. American Steel and Wire 
Co., Cleveland, Chicago and New York. 


Multiple Contact Relays 

Fourteen tables, specifications and illustrations of sev- 
eral types of “custom-built” multiple-contact relays for 
electric, electronic and industrial uses in an 8-page bul- 
letin which also describes and illustrates lever, push and 
turn keys. This advance bulletin which is a modified 
version of a new catalog now in preparation also con- 
tains dimensional drawings of mounting arrangements, 
relay parts, contact forms and detailed information 
about the essential features of a line of relays developed 
for flexibility in design and construction for almost any 
modern relay requirement. The C. P. Clare & Com- 
pany, 4719 West Sunnyside Avenue, Chicago 30, III. 


Mica Capacitors 

Sixteen bulletin sheets in a binder list mica and sil- 
vered-mica molded capacitors, 5 to 75 mmf, 82 to 511 
mmf, also 470 to 3300 mmf, 3300 to 8200 mmf, 3300 to 
10,000 mmf, also special custom-made units and trim- 
mer condensers. Electro-Motive Manufacturing Com- 
pany, Willimantic, Conn. 


Oil-Less Bearings 

The making of two kinds of materials from the same 
dies is a distinctive feature referred to in size list No. 
20 covering oil retaining, porous, bronze bearings, also 
oil-retaining, sintered-iron bearings, in sleeve, flanged 
and self-aligning types. This 20-page booklet includes 
part code numbers for i.d. and o.d. for sizes which 
may be multiplied by infinite variables in length and 
again by the many formulas available in both materials 
and further multiplied by the numerous types and 
grades of lubricants adapted to different operating con- 
ditions. Thrust washers and bar stock (solid plugs) 
are also listed. Bound Brook Oil-Less Bearing Com- 
pany, Bound Brook, N. J. 


Radio and Electronic Components 

Catalog No. 100 comprises bulletins, dimensional 
data and price lists on several types of terminal lugs, 
including bulletin 101 on turret terminal lugs designed 
for swift soldering, bulletin 102 on split terminal lugs 
for transformers and other potted units in which it may 
be desirable to solder after potting, bulletin 103 on 
double-end terminal lugs, bulletin 120 and 121 on pres- 
sure tools for swaging terminal lugs to terminal boards, 
bulletin 126 on ultra-high frequency transformers de- 
signed to fit a ™%-in. mounting hole, and bulletin 150 
describes quartz crystals. Cambridge Thermionic Cor- 
‘poration, 445 Concord Avenue, Cambridge 38, Mass. 
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For Severe Contlitons 


Cables and Cords 
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Permanently Insulated ROCKBESTOS Wires, 


ROCKBESTOS A.V.C. 600 VOLT SWITCHBOARD WIRE 
(National Electrical Code, Type AVB) 

Sizes No. 18 to No. 4/0 AWG with varnished cambric and im- 
pregnated asbestos insulation and gray, black, white or colored 
flame proof braid, 

Combine fire insurance and fine appearance in your 
switchboards with Rockbestos Switchboard Wire. 
It is fireproof and will not dry out under heat. 
Sharp, clean bends can be made without cracking 
as the asbestos wall acts as a cushion under the 
braid. Rockbestos A.V.C. Hinge Cable and Switch- 
board Bus Cable have the same fireproof and heat- 
proof characteristics. 


ROCKBESTOS A.V.C. 600 VOLT CONTROL CABLE 

In one to 19 conductors with individuals insulated like Motor 
Lead Cable, cotton braid covered and cabled with an asbestos braud 
_ over all. Standard strandings AWG No. 12—19 /$25 and No. 9 
19 /$22. Other strandings on order. 

Designed for use in equipment requiring a multi- 
conductor control cable capable of withstanding 
high temperatures, this cable is widely used in the 
contro] systems of electric cranes manufactured 
for use in steel mills. The insulation is unaffected 
by heat, corrosive fumes, oil or grease and has 
ample moisture resistance. 


ROCKBESTOS FIREWALL RADIO HOOKUP WIRE 
Sizes No, 22 to 4 AWG in 1000 volt rating, and No, 12, 14. and 16 
AWG in 3000 volt insulated with high dielectric synthetic tape, 
impregnated felted asbestos and covered with color coded lacquered 
glass braid. 
The first small diameter heat and flame resistant 
high-dielectric hookup wire, designed in 1937 and 
approved by the C.A.A. for use jn airborne radio 
equipment. Widely used since in automotive and 
ground communications systems, electronic de- 
vices and apparatus. Operating temperature range 
125° C. to minus 50° C. Ideal for small motor, 
coil, transformer and dynamotor leads and 
bunched wiring in compact apparatus. Also with 
tinned copper shielding braid and 
in twisted pair, tripled or cabled 
multi-conductor constructions. 


ROCKBESTOS MULTI-CONDUCTOR 

FIREWALL INSTRUMENT CABLE 
This unusually small diameter, light weight, high- 
dielectric 3 conductor No. 26 AWG cable, with 
individuals insulated like our Radio Hookup Wire, 
was designed for an electronic device in which 
three No. 22 AWG single conductor aircraft wires 
proved too bulky. It is made to a nominal diameter 
of .125” (smaller than a 14 AWG single conductor 
1000 volt Rockbestos Firewall Radio Hookup 
Wire). Also in 4 and 5 conductor constructions. 


ROCKBESTOS THERMOSTAT CONTROL WIRE 

Sizes No. 14, 16 and 18 AWG in two to siz conductors with 
0125", or 025" or (for 1165 volt service) 031" of impregnated 
JSelted asbestos insulation and stecl armor. 

A multi-conductorcontrol wire forlow voltage inter- 
communicating, signal, and temperature control 
systems. Lifetime heatproof, fireproof insulation 
and rugged steel armor give troubleproof circuits. 


ROCKBESTOS ASBESTOS INSULATED MAGNET WIRE 


Round, square and rectangular asbestos insulated conductors 
finished to meet varying winding conditions and coil treat- 
ment requirements. 


Protect your motors against heat-induced breal:- 
downs with class B windings of Rockbestos Heat- 
Resisting Magnet Wire. Leads of Rockbestos 
A.V.C. Motor Lead Cable will complete the 
failure-proofing. 


BES TOS NEW AU A CNA | 


ROCKBESTOS APPARATUS HEATING CABLE 

No. 19 AWG nickel-chromium resistance wire insulated with 
040" of impregnated felted asbestos and covered with 4/64" 
waterproof lead sheath. 

Manufacturers of photographic developing tanks, 
dry print developing machines, candy making 
equipment, soil heating cable kits and other devices 
requiring controlled distribution of mild heat can 
use this pliable heating cable to advantage. Also 
useful in preventing freezing of water pipes and 
congealing of oil, grease, ink, paint and sluggish 
fluids in conveyor pipes. ‘ 


ROCKBESTOS 300 VOLT HEAT RESISTING FIXTURE WIRE 
(Underwriters’ Type AF) 

Sizes No. 10 to 18 AWG stranded plain copper conductor insu- 
lated with black or white impregnated felted asbestos—with or 
without braid. 

Rockbestos asbestos insulated fixture wires, ap- 
proved by the Underwriters’ Laboratories, are 
ideal for lighting fixture wiring because their heat 
resistant insulation will not bake out under the 
high socket temperatures developed in modern 
fixtures. Also used for small motor leads, miniature 
switchbaards, business machines, radios, ete: 


ROCKBESTOS ALL-ASBESTOS APPLIANCE LEAD WIRE 

Sizes No 8 to 20 AWG solid or stranded copper,monel or nickel 
conductors insulated with 031" or 040° of impregnated felted 
asbestos in black, white or colors. 
Whether you make waffle irons, hot-plates, small 
motors, ranges, water heaters, radios, ovens or 
blueprint machines, we can give you an asbestos 
lead wire made to fit the electrical and mechanicai 
requirements of your product. 


ROCKBESTOS ALL-ASBESTOS 600 VOLT 
FLEXIBLE CORD 


Sizes No. 10 to 18 AWG with two or three conductors insulated 
— wes gnated felted asbestos and covered with a heavy asbestos 
rau. 
This heavy duty heat-resisting flexible cord is ideal 
for high wattage lighting units, apparatus, flood- 
lights, etc., that are used in hot spots or develop 
heat in operation. For moisture resistant type 
specify the Rockbestos A.V.C. construction de- 
scribed below. ss 
Re ne eee Ta Lt 
ROCKBESTOS A.V.C. 600 VOLT FLEXIBLE CORD 
Sizes No. 10 to 18 AWG with two or three conductors insulated 
with impregnated felted asbestos, varnished cambric, felted asbestos 
and covered with a heavy impregnated asbestos braid. 
For applications such as mentioned above in 
which heavy duty, high-dielectric, heat and mois- 
ture resistant flexible cord is required we recom- 
mend this construction with individual conductors 
insulated exactly like Rockbestos A.V.C. Motor 
Lead Cable. Approved for lighting applications, 
with polamzed conductors, by Underwriters’ as 
Style V flexible cord under a 300 volt rating. 
Specify if so desired. 


ROCKBESTOS 300 VOLT HEAT RESISTING 
DUPLEX FLEXIBLE CORD 
(Underwriters’ Type AFPD) 

Sizes No. 10 to 18 AWG stranded plain copper conductors insu- 
lated with impregnated felted asbestos, polarized, twisted together 
and covered with a cotton braid, 

This duplex heat resisting flexible cord is approved 
by the Underwriters’ Laboratories for use in fix- 
tures and is recommended for pendant types as the 
asbestos insulation will not dry out or crack at the 
socket. It provides protection against wire-failure, 
eliminates fire-hazard and gives permanent suspen- 
sion as it does not deteriorate with heat or age. 
Also in twisted pair, tripled and triplex. 


ROCKBESTOS A.V.C. 600 VOLT MOTOR LEAD CABLE 
(National Electrical Code, Type AVA) 


Size No. 18 AWG to 1,090,000 CM insulated with two walls of 
impregnated asbstos and a high-~dlvlectric varnished cambric 
tnsert, with a heavy asbestos braid overall. 


Heatproof, fireproof, greaseproof and oilproof, 
will not dry out and crack, won’t burn or carry 
flame, and remains permanently flexible For coil 
connections, motor and transformer leads where 
extreme heat and fire hazards are encountered as 
in steel mills, etc. 


ROCKBESTOS A.V.C. 600 VOLT POWER CABLE 
(National Electrical Code, Type AVA) 
Sizes No. 18 AWG to 1,000,000 CM insulated with laminated 
felted asbestos, varnished cambric, and asbestos braid Uther con- 
structions for service voltages to 5000. 


Use Rockbestos A.V.C Power Cable for the inter- 
nal wiring and power leads of heat-exposed heavy 
electrical equipment and hot-spot wiring in con- 
duit around boiler rooms, steam lines, furnaces, 
etc., as it withstands high temperatures and has 
ample moisture resistance, 


oy 


ROCKBESTOS A.V.C. 600 VOLT BOILER ROOM WIRE 
(National Electrical Code, Type AVA) 


Sizes No, 18 to 8 AWG insulated with varnished cambric, wm- 
preqnated felted asbestos and asbestos braid, Sizes 6 to 4/0 have 
another wall of impregnated asbestos next to the conductor 


For lighting and control circuits exposed to heat 
and moisture, oil, grease, corrosive fumes or fire 
hazard, such as exist around furnaces, ovens, 
lehrs, soaking pits, boilers, etc., this widely used 
A.V.C. construction is ideal. Its permanent insula- 
ion Wi . i ack, rot, flow or swell 


(National Electrical Code, Type AI) 


Sizes No. 18 AWG to 1,000,000 CM insulated with a heavy wall 
of felted asbestos, covered with a rugged asbestos braid finished in 
black, white or colors, 


Use this power and rheostat cable for wiririg rheo- 
stats, switchboards, elevator and locomotive con- 
trol panels and electrical equipment exposed to 
heat, fumes and fire hazard. Also for general open 
wiring in dry, high temperature locations. For 
flexible stranded conductor specify Rockbestos 
All-Asbestos Flexible Apparatus Cable. For solid 
conductor specify Rockbestos All-Asbestos Rheo- 
stat Wire. 


A few of the National Electrical 
types (listed by Underwriters’ 
Laboratories) and other con- 
structions in the Rockbestos 
line of 125 different permanently 
insulated wires, cables and cords 
designed to give long-lived, de- 
pendable service in electrical 
products — all built to resist 
such wire-destroying hazards as 
heat, moisture, oil, grease, cor- 
rosive fumes and flame. For 
complete information or sam- 
ples write to: 


Rockbestos Products Corporation 
810 Nicoll St., New Haven 4, Conn. 


RESIST Heat, Moisture, Oil, Grease And Fumes WON’T Bake Brittle, Bloom, Burn or Rot 
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Write for 
this new 


bulletin 
No. 038W 


If YOU USE WAX 
OR MELTED COMPOUNDS 


... you'll find a wide 
variety of efficient, low cost equipment for 
heating, melting, storing, pouring, dis- 
pensing and conveying melted compounds 
of many kinds in Sta-Warm’s new and 
current bulletins. 


Included will be many of the accessory 
features such as dispensing orifices, valves 
of various types, agitators, covers, electric 
current variations available, etc. 


For instance, you 
probably do not have 
new Bulletin 038W in 
your files for ready ref- 

‘ erence because it is 
Flectrically heated brand new. Why not 


tanks, pots, kettles in 


sizes from 1 pt. to inquire for it to- 

hundreds of gals. dey? Avs chek 
full of specific in- 
formation about 
Sta-Warm heat- 
ing and melting 
equipment for 
waxes and com- 
pounds. 


STA-WARM 
ELEC. C0. 


565 N. Chestnut St. 
Ravenna, Ohio 


Complete Equipment for 
Heating, Pouring, Conveying Compounds 





Washington Says— 


(Continued from page 136) 


vides that agencies in government responsible for 
procurement and production of war goods, and those 
responsible for the maintenance of essential services 
may certify to local boards of the Selective Service Sys- 
tem the names of men 18 through 29 years of age who, 
in the interest of the war effort, should be given the 
greatest consideration for occupational deferment. 
Under this plan local boards will still have the right 
to defer registrants certified or not certified, if in their 
judgment such a registrant would qualify for deferment 
under a strict interpretation of being “necessary to and 
regularly engaged” in war production or a war support- 
ing activity. It was emphasized that the decision as to 
whether a man will be deferred or not will rest solely 
with the local board, subject to appeal. Further de- 
tails revealed that this plan will include all registrants 
18 through 29, occupationally deferred in 2-A or 2-B, 
and will replace the current procedure involving the 
filing of forms known as 42A Special for men 18 
through 25. 


Surplus Property Disposal 


The Surplus Property Board announced it had estab- 
lished an advisory council of 19 Government agencies 
through which these agencies can present their views 
to the board on matters relating to the care, handling 
and disposal of surplus property. Principal representa- 
tives of these agencies will meet from time to time with 
the three members of SPB and the Administrator. 
While a similar group acted in an advisory capacity 
for the former Surplus War Property Administration, 
the Surplus Property Act of 1944 did not specify that 
an advisory board should be included in the new Sur- 
plus Property Board’s set-up. Nevertheless, SPB felt 
that the establishment of such a council would provide 
a useful forum in which these agencies could present 
their views on surplus matters. 

The Board has also announced that a pamphlet con- 
taining Sections VI, VII, and VIII of the Handbook 
of Standards for Describing Surplus Property is now 
available at the Superintendent of Documents at a price 
of 10 cents a copy. The Handbook of Standards for 
Describing Surplus Property was undertaken by the 
War Production Board last year at the request of the 
Surplus War Property Administration to establish 
minimum standards to be used by contractors and Gov- 
ernment owning agencies in describing inventories. 
These standards are designed to furnish sufficient in- 
formation in commercial terms to allow a surplus prop- 
erty disposal agency to arrange for resale without 
calling upon the owning agencies for additional items 
of description. 

The handbook, in its entirety, will consist of 22 sec- 
tions, 13 of which have now been issued. Sections | 
and II, dealing respectively with Metals XII through 
XV dealing with Railroad Transportation Equipment ; 
Aircraft and Aircraft Components; Ships, Small Water 
Craft and Marine Mechanical Equipment; Moto: 
Vehicles, Tractors, and Miscellaneous Transportatior 
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ws STANDARD RELAY wis. 


DO THE JOB—THAT’S THE ONE TO BUY! 


@ Potter & Brumfield Standard Relays will give 
accurate and precise operation, their rugged con- 
struction and wide range of simplified designs fit 
most standard applications. 

Standard Relays reduce overall] cost, simplify in- 
stallation, insure maximum performance. They are 
made of the finest materials, assembled by skilled 
hands, and are built to specifications established 
by long experience in actual use. They are tough, 
dependable and ECONOMICAL. Standard Relays 
carry more built-in dollar value than specially de- 
signed relays and, being standard production items, 
deliveries are prompt. 


Ask for catalog giving specifications and full 
range of coil voltages on all types of relays. 


eR Meron ie 


Mfg. Co., Inc 


107 NORTH 10th ST., PRINCETON, INDIANA 


SKILLED AND TOOLED FOR PRECISION MOLDING 


Custom Molded Plastics engineered by Midwest, consist- 
ently measure up to exacting specifications and require- 
ments. Address your inquiries to MMM, confident that you 
are consulting an organization skilled and experienced in 
precision techniques for the production of plastics. 


a 


| Equipment, Section IX, which deals with Industrial 
and Service Machinery and Equipment, and Sections 
ITl, 1V and V dealing with Textile, Leather, and Fiber, 
Crude, Basic and Finished Products ; Chemicals, Drugs, 
Medicines, Oils, Fats, Waxes, Cosmetics, and House- 
| hold Chemical Preparations; Glass Clay, Stone, and 
Other Non-Metallic Mineral, Crude, Basic, and Fin- 
ished Products, have been published previously. Sec- 
tion XXII, Food, Beverage and Tobacco Crude, Basic, 
and Finished Products, will be available within three 
weeks. The handbook, when completed, will consist of 
eight pamphlets. 
The two remaining pamphlets will be published and 


| ready for distribution within the next six weeks. They 


are (1) Sections X and XI, dealing with Plumbing, 
Heating, and Air-Conditioning Equipment and Light- 
ing Fixtures; Communications Equipment, Electronic 


| Devices, Alarm and Signal Control Equipment. 


(2) Sections XVI through XXI, dealing with Office 


| Machines, Office Furniture and Office Supplies; Fur- 
| niture (Except Office Furniture) and Fixtures; Photo- 
| graphic and Optical Goods and Equipment; Instru- 





| ments and Control Apparatus Including Scientific and 
| Professional Apparatus and Supplies; Armament and 


Ordnance Equipment and Material; Plastics, Metal 
Containers, Hand Tools, Metal End Products, and 
Miscellaneous Products and Equipment. 


Aluminum. 


Because aluminum producers must meet greatly in- 
creased military requirements, they will be able to make 
available only an extremely small quantity of castings, 
and probably no sheets or extrusions, against the de- 
ferred allotments assigned to manufacturers of alumi- 
num cooking and household utensils in the second 

| quarter of 1945, War Production Board officials re- 
ported at the recent meeting of the Aluminum Utensils 
| Industry Advisory Committee. 

Under Direction 54 to CMP Regulation No. 1, alum- 
| inum producers are not permitted to fill “Z” orders 
| (those placed against deferred allotments), even though 
they may have been placed on mill schedules, if this 
would interfere with the filling of orders placed against 
| firm allotments assigned to manufacturers operating 
| under approved WPB programs. Before this restric- 
tion was issued, “Z” orders were regarded as firm or- 
ders, once they had been placed on mill schedules and 
the mill schedules had been closed. 


Brass 


Because of increased 1945 Army ammunition sched- 
| ules, required’ deliveries of brass alloy strip, rod and 
tube for the last half of 1945 have been further boosted, 
the War Production Board’s Brass Mill Labor Ad- 
visory Committee was notified by WPB officials held 
early in March. January production of brass strip, 
brass rod, brass tube, and copper products was 478,- 
000,000 pounds, the highest since November 1943. The 
increase in January production over that of December 





1944 resulted in large part from cooperation between 
management and labor on production. Brass strip pro- 
duction increased 58,000,000 pounds in January, an 
increase of 23 per cent over December 1944. 


AND MANUFACTURING COMPANY 
333 NORTH WHIPPLE STREET » CHICAGO 12 
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You don’t have to fight on a “Front” like this... 


WHEN YOU DO BUSINESS WITH BRISTOL BRASS 


ii fae ERE’S no front put up, no side 


put on, and no flunkies on the 
flanks, in any office of this organiza- 
tion. The only way Bristol has of im- 
pressing a customer is to handle his busi- 
nessas promptlyand capablyas possible. 
And that allows no time for empty for- 
malities, pomp and panoply, or mum- 
mification in bandages of red tape. 
Over the last 95 years this organiza- 
tion has always found that business 
moves most smoothly and efficiently on 
the basis of an easy, natural friendliness 
... Of a sincere, mutual confidence be- 
tween buyer and seller... as though 


x BUY 
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each wore comfortable hunting clothes 
rather than stiff, stuffed formal attire. 
Once crack the frozen-faced ritual, and 
a business relationship thaws out, 
warms up, becomes human. And more 
gets done more easily than ever was 
done before. 


That’s why nobody has ever been 
“given the business” at Bristol Brass. 
No one and no question is brushed off 
or kept waiting, for we match our time 
against anyone’s in equal exchange. 
And the answers come straight, with- 
out double-talk. Gained in this way, 
friends seem to wear forever, and be- 


tween us.we get some enjoyment out 
of life. But there are also some crusty 
customers who stick with us for our 
product alone! And now, if you use 
Brass sheet, rod or wire (and are tired 
of being a tired business man), we'd 
be mighty glad to meet you. 


THE 


BRISTOL BRASS 


CORPORATION 
Makers of Brass since 1850, Bristol, Conn. 


“= 


BONDS TO BUY BRASS FOR BULLETS « 
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If you’re finding it hard to keep supplied with turnings, screws, pins and other Screw Machine Products for war 
production, tell us about it. If we can possibly help you, we certainly will. If not, we'll tell you so promptly. 
Our engineers will also be glad to help you to plan the right Screw Machine Products and Springs into your 
postwar designs. 


Peele SPRINGS & SCREW MACHINE PRODUCTS 


HIGH 
ee | PRESSURE 


eting pressures up to 300 lbs., : 
G-1 Hydramotor Valves are * TWO-WIRE 


suitable for gas, oil, water, air “ a ‘ CURRENT FAILURE 
and steam. Approximate open- ” HYDRAMOTOR 


ing time 8 to 10 seconds; closing 

time—2 seconds. Operator di- a VALVES 
mension only 41/4’, diameter 6” 

high, weight approximately 7/2 

Ibs. Write for Catalog 52. 


GENERAL CONTROLS 
801 ALLEN AVENUE, GLENDALE 1, CALIF. 


Branches: Boston + New York + Detroit - Chicago + Dallas 
Philadelphia - Cleveland + Atlanta » Denver + San Francisco 


TRANSFORMERS 


Up to 10 KVA from Standard Parts 


The Chicago Transformer Corporation specializes 

in, and is equipped to handle, both the design 

and manufacture of Custom Transformers for new 

applications. 

Given the description, and the electrical results 

desired, our organization should best be able to SOL - REX 


solve your new and difficult transformer problems. a oe 


Miniature Incandescent Lamps 
for all purposes 


CHICAGO TRANSFORMER 
og Mga ocx HERZOG 
| MINIATURE LAMP WORKS 


12-23 JACKSON AVE. LONG ISLAND CITY, N. Y. 
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* need the “know how” that experience alone provides. This is particularly 
true in the manufacture of fractional horsepower motors with its difficult problem 

: of variations. More than twenty years of F. H. P. motor building experience has 
enabled Victor to reach a new high-balance efficiency rating for pole type motors. 

| We call these high efficiency power units, “Customotors”, because they are cus- 

> tom-built to solve the special powering problems inherent in every machine and 

device. You'll find that Victron Customotors with their peak efficiency advantage 

will provide top performance—top preference for your products. 


Our engineers will gladly consult with you regarding your F.H.P. motor problems. 









MANUFACTURERS OF VICTRON DESK AND PEDESTAI FANS—VICTRON AIR CIRCULATORS—VICTRON EXHAUST 
FANS—VICTRON VENTILATORS — VICTRON PORTABLE IRONERS—VICTRON F.H.P. MOTORS | | 


| VICTOR @ ELECTRIC 


PRODUCTS INCORPORATED 


DEPT. EMF-545 ROBERTSON AVENUE, CINCINNATI 9, OHIO 
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FACTS TO KNOW 
ABOUT YOUR 


When the war is won ond the post-war 
production fight begun, the new, faster 
acting, harder hitting MAC DERMID 
INC. compounds for cleaning metals 
will speed up and improve your clean- 
ing—finishing—plating cycle. 


Learn about these individually formulated com- 
pounds now and be prepared for present and 
post-war metal cleaning problems. Ask our 
Service Engineer, located in your territory, to 
show you the compounds best suited for clean- 
ing your present and future products . . . have 
him demonstrate the many new cleaners, addi- 
tives, burnishing compounds, and strippers that 
are now available. 


INCORPORATED 
WATERBURY 88, CONNECTICUT 


WRITE ONE OF THESE SERVICE ORGANIZATIONS FOR FREE DEMONSTRATION 


utw vot« cmicaco correo CitveLano st sours TORONTO-—Can, 
Cop Udyiee Corp Udybee Corp Udyhre Corp leteke Clore tndestret 
a t Coy) Gee A Siwts Mite Co Wegres Bros MeCren Chem Co Inco: peretee Sepphes Co 
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Pat'd & Pats. Pend. 


Save SPACE, WEIGHT. 


| the SECOND U. S.-made ‘‘Megger” Instrument 
and WORRY |... THE MIDGET “MEGGER”* INSULATION TESTER 





Now made in sizes so small you can hardly 
see them, yet perfect in every detail, these 








“ e -locki ws are in- 
Knurling of Socket nak es tc ae aoe | ; Fotlowing the production, in June 1943, of 
Senns ectalasted facturing. ¥ , |. the first U.S. -made Megger” testers, we now announce 
with “Unbrako” The a cup yo of = vate aie | asecond “Megger” instrument being built in our Phila- 
years ago. Vecstlen poaiienl wil “ie loosen it, on | delphia factory—the Midget “Megger” Insulation 
it is easily removed with a wrench, and may Tester. 
be used over and over again. oem on a sie a at : a 
Sizes from #0 to 1” diameter. All com- his new U. S. model is identical in design and similar 
mercial a led’ Geo Point “Gabeoke” in every way to the Midget “Megger” Insulation Testers 
= on aad. od _. Knurled Thread | We have been supplying for the past ten years, except 
“Unbrako”—also a Self-Locker regardless that the molded plastic housing is mottled brown 
Send - the “Unbrako” Catalog of Socket mating of sed: 
Screw Products. The Midget “Megger” Tester has achieved wide popu- 





| larity because of its size and low cost. Weighing but 3 
STANDARD PRESSED STEEL CO, ghing b 


pounds, it is always ready to use for testing insulation 

Se bi a canines resistance of a wide variety of electrical equipment. It 

Boston © Detroit © Indionapolis a eben is indispensable for maintenance and trouble shooting, 

en ain » even where higher range ““Megger” testers can be used 

——— re ... reads up to 50 megohms and delivers 500 volts d-c 

from a hand-cranked generator, making it independent 

LOUTHAN SX-1 of batteries or external power supply. Lower ratings are 
also available. 


STEATITE LOW LOSS INSULATION Manufacturing facilities are complete and our ex- 


panding production makes availability of these new in- 
struments far better than we have previously been able 
to offer. We invite your orders for them. 











* For RADIO Communication Use 

* HIGH DIELECTRIC . . . Rugged, Dense, 
Impervious to Moisture 

* Precision Made . . . Any Size, Any Shape 


The LOUTHAN MANUFACTURING CO. 


“Ceramic Specialists Since 1902” 


EAST LIVERPOOL, OHIO, U. S. A. 


JAMES G. BIDDLE CO. 22283 A8coT 













Form Wound 
WV Paper Section 
Acetate Bobbin 
Acetate Section 
IV Bakelite Bobbin 
Cotton Interweave 


TRANSFORMERS 


To your specifications 












For co description of the new 


THE DANO ELECTRIC CO. | ‘ =, 


p Sooner 
93 MAIN ST. WINSTED, CONN. our new instrument carries the U. S. 


Registered Trade Mark “MEGGER.” 
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WARM 


Is our Business Today 


Post-war thinking is a healthy thing as long as it’s 
kept in the back of our minds and OUT of our present 
production lines. It would be foolish NOT to think 
about making our post-war products with as great an 
“eye appeal” as possible. But the eye appeal that really 


counts these days is an olive drab or other war finish. 


Here at M&W we are producing many kinds of in- 


dustrial finishes built to Government specifications. 


M&W ’s paints, lacquers and enamels are being used 
today on shells, bombs, hand grenades, aircraft, 
radios, torpedoes, and a host.of other vital war ma- 


teriel. They're doing a job which helps in a small way 


.to “finish off” our enemies. 


Let's all pull for Victory now. When the time comes 
for producing your post-war product — give it an 


M&W finish for eye appeal. 


MAAS & WALDSTEIN COMPANY, /, NEWARK, NJ. 


PRODUCERS OF LACQUERS, ENAMELS, SYNTHETICS AND SPECIALTY FINISHES FOR ALL PURPOSES 
BRANCH OFFICES & WAREHOUSES: 1658 CARROLL AVE., CHICAGO, ILL. © 1228 W. PICO BLVD., LOS ANGELES, CALIF. 
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AND CONTACT MATERIALS. 


Our specialization in the precious metals covers a period of almost three 
a, of a century and the amount of experience and skill acquired has given 
a “know how” that can be attained by no other means. : 
Wiss you use Baker contacts and contact materials, for any type of duty, either 
light, heavy or in between, you may always feel confident that they have 
made to a rigid standard, supervised by competent scientific and practical men. 
LIGHT ASSEMBLIES: We are ready at all times to undertake sub-contracting 
for light assemblies and sub-assemblies for the electrical, electronic, ref 
eration, heating and other industries and to make small. instruments 
instrument parts to specifications. 


BAKER & CO., INC, _ 
113 ASTOR ST., NEWARK 5, N. J. ~ 
NEW YORK SAN FRANCISCO CHICAGO 


Do You Know ALL of the Advantages 
of Infra-Red Ray Drying with 
NALCO DRITHERM sicamenr LAMPS? 


Radiant Energy Drying, 
baking, heating and de- 
hydrating is the modern 
method — cuts drying cost, 
saves time, uses minimum 
space, produces uniform 
: results, 

Available in Inside-Silvered (self reflecting) or clear glass types. 
Learn all of the advantages of the Infra-Red process 
— Write for your free copy of “Drying Problems Made 
Easy” today. 

Nerth American Electric Lamp Co. 
1082 TYLER STREET ST. LOUIS 6, MISSOURI 





















INFRA-RED 
DRITHERM 


MARINE 

PV ae eval . 
ELECTRONICS 
© Odd shapes and sizes,— variety in design is our 
specialty. Our production equipment and facilities 
are not limited to “round insulators”. And regard- 


wortor with | ne i Ri pte less of size or shape you'll find Universal “dry 
MAGNENC SRaxe en, Pe ey sarees pooner ” porcelain to be of uniform high ae 


AHIR dada This is a THIRD RAIL 

















‘i aving high dielectric strength; will wit stand 
eee ee on RR 
- y se . ease pis y , your requirements. 
- tHe UNIVERSAL cray propucts co. 
_— ELECTRIC SPECIALTY 0. 1540 EAST FIRST STREET SANDUSKY, OHIO 
SSS 212 SOUTH ST. STAMFORD, CONN, Samael 
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HARDWICK,HINDLE PRODUCTS | 
ARE SUBJECT TO HIGH 
PRIORITY RATINGS 





Like many other fine 





products, they are sub- 
ject also ta first call by 


Uncle Sam. 





We are proud of the 
service they are perform- 
ing in so many defense 


jobs. 


HARDWICK, HINDLE, INC. 
RHEOSTATS and RESISTORS 


DIVISION OF 


THE NATIONAL LOCK WASHER CO. 


ESTABLISHED 1886 


Newark 5, N. J., U. S.A. 


ANOTHER 
SPECIAL BY 
PROGRESSIVE 


threads. 
— on fasten- 
metal or 
oO cold- 
Progres” 
i “ JeeKty 
upset specialty: _ 
pk st: 25,000,00 i 
output: 


,ads 
Special he of 
‘and finishes 
ings ~ 


oO - t 
. adapted 
alloy —_ are 


te ae eee 


ee 


MOLDS are built in our own 
Tool Room, backed by over 


25 years’ experience in making 
Plastic Molds. 


MOLDED PARTS are pro- 
duced with the latest type of 
equipment and the parts are 
subject to a rigid inspection 
before leaving our plant. 


INDUSTRIAL MOLDED PRODUCTS CO. 


2035 CHARLESTON ST. HT ee 


1CT TEE ELECTRONICS EQUIPMENT MANUFACTURER 


: Safety Terminals, Insulated Rectifier and Thyrotron Connectors, High 


Voltage Tube Sockets, Iron Core KF Chokes, Quartz Polystyrene 


Insulation, High Frequency Variable Condensers, Meter Type Dials, 
Case Aluminum Chassis, etc. Catalog Upon Request. 


MFG.CO. Inc. 


RPV tae UUM M 
MALDEN. MASS. 


150 EXCHANGE ST. 


ELECTRICAL MANUFACTURING 





Stamping 100,000 intricate parts a month 
for Airborne Command radio sets is def- 
initely a job for a plant with unusual facil- 
ities and thorough experience. All holes in 
these parts must be held to very close tol- 
erances to prevent rattle under severe vi- 
bration. The small section shown is 


Worcester 








Close Tolerances in Light Gauge Aluminum Stampings 


stamped from .020” aluminum 52S. All 
corners are accurately and smoothly round- 
ed without cracking. 

Why not investigate Presteel possibilities 
for lowering costs and improving produc- 
tion on your own products by the use of 
metal stampings? Mail samples or prints to 


SED STEEL CO. 


604 Barber Avenue, Worcester 6, Mass. 
ALLOY STEELS AND OTHER METALS COLD FASHIONED SINCE 1883 








Business Men... 
DEAD FILES 

CAN HELP 

LIVE AMERICANS 


Every business organization in the country has a chance now to render 
a patriotic service. In spite of all efforts to date, paper is still 
a No.1 war material shortage. 
Your dead files, old records and correspondence — all the paper not actually 
usable again or necessary to running your affairs—that’s war paper. Turn 
it in to make bomb bands, supply parachutes, ration and blood plasma boxes. 
Make a point of regularly salvaging all old paper around your place. 
And adopt conservation as a general rule—use Jess paper than heretofore — 
use as little paper as possible. 
If you sell your waste paper, and your local organizations 
have arranged for aid to wounded veterans, it will give 
you real satisfaction to use some of the money for this 
purpose, or to support some other worthy community 
project. 


beret Ae 
DAVE WASTE PAPER 


V4 bie te ais 7 | by 
Cee tad 


oe 


— 


. veeaparaat 
UG rs: Fold them 
WY. flac (che way the paper 
4 Yj boy sells them) and tie 

them in bundles about 


12 inches high. 


Z 


Corrugated and Cardboard 
Boxes and Cartons: Flatten 
them out and tie themin 
bundles about 12 inches 
high. 


ELECTRICAL 


Magazines and Books: Tic 
them in bundles about 
18 inches high for easy 
handling by collectors. 


Wastebasket Paper (Wrap- 
gers. Envelopes, Etc.): 
latten and pack down 
in a x or bundle, so 
that it can be carried. 


MANUFACTURIN’ 








{POAT ZIBB \ SUNN 


eae a a 








A Self-powered PUMP 
utilizing Vacuum or Pressure 
where PRECISION is paramount 








For positive register in ALL paper-hand- 
ling; web-guiding for textiles; handling 
light metals for stamping; mechanical 
gauging and scores of operations where 
positive precision is needed, MACHINE 
DESIGNERS are relying on 















COMPACT 
MOTOAIR Ym 
epee 
omc d1 13 
An ideal accessory, readily Tem) 10753 






mounted in out-of-the-way areas. ‘ida 


ASK FOR CATALOG! 







. Chicago Office: 

NEW JEBOEY MACHINE 325 W. Huron Street 
CORPORATION 

1540 Clinton Street a HOBOKEN, N. J. 


Cincinnati Office: 
1701 Carew Tower 





















STOPS. 
LOSSES 


making dies 
& templates 


Ths crime Terminal 
wee 


simply brush on right 

at the bench; ready 

for the layout in a 

few minutes. The 

dark blue background 

makes the scribed layout lines show up in sharp relief, and at the 

same time prevents metal glare. Increases efficiency and accuracy. 

Write for full information 

THE DYKEM COMPANY, 2303-F North iith St, St Louis 6, Mo. : owe ' 
In Canada: 444 Pacific Ave., Toronto, Ont. You can’t see it in the above illus- 

tration, but the entire inside ef the | 

UNI-CRIMP barrel is Serrated, 

somewhat like the threads inside 

a nut. When this terminal is 


crimped onto the wire, it’s there 





<a 4B y to stay! 
This UNI-CRIMP Terminal will stand 
to a lot of vibration and hard service. 
And because it is pure electrolytic 
Install copper, it makes a connection of ' 





PAP 3 is4 TU 3] | A the highest conductivity. 


Tm T1741 Y 1 ieee) MTS — With hand wey setey. tee Hatietia UC-3, | 
i crimping pli- giving specifications. 1 | 
STRONG. Spiral-wound. Heat-treated Compression enki: ant latent 


ACCURATE. To dimensions + .002 tng teats. You H. B. Sherman Mfg. Co. 


LIGHT. Space saving. : | 
can even use 
Made to specifications, any ID or OD, Round 6 r Battle Creek, Michigan 
ordinary side- 


Square, Rectangular. Ask for samples and prices . 7 
cutting pliers! 


PRECISION PAPER TUBE CO. 
Also Precision Bobbins, Coil Forms, Spools 
2035 W. CHARLESTON ST CHICAGO 47, ILL 


ed 
i Solderless Terminals 
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SPECIFICATIONS 
CALL FOR 


LAVITE 


STEATITE CERAMIC 
Rigid insulation specifica- 
tions calling for a material 
that can be machined, 
drilled or threaded to close 
| tolerances, are no barrier 
to the use of LAVITE, the 


Steatite ceramic. Discover 


for yourself the advan- Characteristics of LAVITE S!-5 

oh as ‘ Compressive Strength — 96,000 
tages of this ideal insulat- Ibs. per square inch 
. g . Tensile Strength — 7,200 Ibs. 
ing material. Write today per square inch. 

= Dielectric Strength — 235 
for samples and quotations. volts per mill 
Softening Temperature — 2,350°F. 





Main Office & Works: Cha 


a 


pecs are literally billions of Strong- 
hold fasteners —in a broad range of 
sizes and types—IN STOCK FOR IMME- 
DIATE DELIVERY. The Stronghold “In Stock" 
Record is issued at regular intervals. If you 
are not receiving it, drop us a line and we'll 
add your name to our mailing list. 

For “Specials”, use our extensive manu- ~ 
facturing facilities. Send us your descrip- eee i 3 “es No back lash. 
tions, sketches or blueprints. Quotations, BALDWIN, L.1, N.Y. 2 Shoat 390 dos. 
plus technical and engineering data, ae —— os 
prompfly furnished. 1 ON and 625 ‘Ware. 


@EX-SCRO 


N EW, multi-use, multi-drive 
fastener with countless 


practical applications and adapt- ae be HIGHEST QUALITY 
ability for all methods of hand teammate FOR 46 YEARS 
- SOLDERING ] 


or power driving. Ask for samples, plus 


technical and engineering data. Learn how ot in working out any 
HEX-SCRUwill speed, strength : ee 
SCRU will speed, strengthen and stream flux or solder problem. Write 


ine nee eames, | ! fully, without obligation. 


MANUFACTURERS SCREW PRODUCTS mt KESTER SOLDER COMPANY 


212 W. Hubbard St. Chicago 10, Ill. a | | 4209 Wrightwood Avenue, Chicago 39, IIinois 
It’s Faster to Telephone e Call WHITEHALL 4680 @ Eastern Plant: Newark, N. J. Canadian Plant: Brantford, Ont. 








LLL 


Kester engineers will gladly 


ELECTRICAL MANUFACTURING 



















FOOT PEDAL 


WIRE STRIPPER 


A sturdy, efficient machine for rapid 
production work. Designed to do quan- 
tity work on a quality basis on all types 
of insulated wire from 8 gauge to the 
very finest wire. 


Everything in sight. No motor required. 
This machine will instantly grip the wire, 
cut the insulation, strip it off and release 
the wire—all in ONE simple foot pedal 
movement, 


PYRAMID PRODUCTS COMPANY 


CHICAGO 16, ILL. 


2224 SOUTH STATE STREET 


On Performance 
ILSCO LUGS AND 
CONNECTORS 
DESERVE A 
JEWEL BOX...But 


Why pay more for the box than the contents? Or, 
why pay for the extra weight of cast lugs of poor 
conductivity when you can buy ILSCO PRODUCTS 
of lighter weight, 99.99% PURE ELECTROLYTIC 
COPPER AND 100% CONDUCTIVITY! 
cient . . . more economical . . . Underwriters 
approved. Write for 32-page illustrated catalog 


ILSCO COPPER TUBE and PRODUCTS CO. 
CINCINNATI, OHIO 


WIRE STRIPPERS 






E-Z AUTOMATIC 
WIRE STRIPPER 





Simple and efficient. 
as a pair of pliers. 


Always ready for use. Its triplicate action 
of clamping the wire, cutting the insulation 
and stripping is automatically timed and 
performed with one squeeze of the handles. 
When the pressure is released, the handles 
open. 

Will not crush stranded wire. 


For years, this hand stripper has given satis- 
factory service to users. Repeat orders 
attest to its superiority. : 


As easy to operate 


More effi- 


SMC HCMC LL 
with a MODEL B-5 












generator . 


resistance. 


ea day 


NEW BATTERY-VIBRATOR TYPE 
No more tiresome cranking of a band-driven 
. . Entirely self-contained, steady 
test potential of $00 volts DC, available at the 
touch of a switch. Direct reading in insulation 


VARIOUS NEW MODELS AND RANGES 
WRITE FOR BULLETIN Ne. 430 


TT LCC @ 


7 Park Place 
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New York, N.Y 


e ALT a : 



















COLONIAL 
WIRE STRIPPER 


A foolproof, frictionless unit for uniform 
and continuous production. No springs, 
the Colonial strips clockwise or counter- 
clockwise. Double-edge floating blades 
give square and clean cuts. Dialed 
micrometer allows setting within 1/1000 
inch of wire gauge. Precision plus! 





























SEND FOR CIRCULARS 











Prove the merits of a Pyramid Wire Stripper 
in your own shop on your own work. Send 
us your wire samples and specifications so 
that we may accurately gauge your needs 


before shipping machine and instructions 








GIVES YOU 












The Dynamotor designed to 
insure maximum efficiency at 
all operating altitudes and 
temperatures. 





















Winco Dynamotors are regular- 
ly available in standard outputs 
and sizes... special Winco 
Dynamotors can be designed to 
meet your exact need. Our free 
Advisory Engineering Service is 
yours without obligation. 


Why ‘not consult us? 
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You can counton your Solenoids fF _, prewtar 
for 24 hours a day, when they are 


DAVIS-MADE 


Service in wide range, and reports of users estab- 
lish D.W.D. dependability. 


MORE THAN 30 YEARS’ EXPERIENCE 
AND TWO LARGE PLANTS 


These are the facilities at your disposal for your needs, standard parts or special. 
More and more, today’s production becomes automatic. D.W.D. Solenoids are 
operating water valves to maintain water levels — controlling direction of fluid 
flow in hydraulic actuation of machine tools — controlling feeding of parts into 
F me automatic machines — controlling operations, simplifying work of operators — 
es Go reliably performing in 1001 uses. 
Davis-Made Lominated Solenoid No. 


a oaemenenaae TO YOUR SPECIFICATIONS 


Hundreds of special parts that are standard with us are at your service — lowering 
costs, speeding production. Davis also makes Coils, Kickers, Magnets, Transformers, 
Electro magnetic windings of all kinds. Wire or write without obligation, on 
small or karge requirements. 


=O DEAN W. DAVIS & CO.. Inc. 


Davis-Made Laminated Solenoid No. Precision-Made Coils for Every Electrical Purpose 
wna. 1006 FIRST ST., KENTLAND, INDIANA FACTORIES IN CHICAGO AND KENTLAND 


“ la Aa Z 
Se mr PAPER TUBES 


| A 
NEW 


D/E DOME TYPE LENS- 
CAP WITH HEAVILY WALLED, : 
DEEPLY CUPPED GLASS LENS. SO Gy SPIRAL 
OUTSTANDING THAT A COMPLETE LINE WRAPPED 


OF PILOTLIGHTS HAS BEEN EQUIPPED ROUND-SQUARE - RECTANGULAR 


With IT. Write for Arbor List of 1000 Sizes 
For Use With the Most 


Readily Obtainable Lamp Bulbs PARAMOUNT PAPER TUBE CO, 


i i h the S6 - : 
ee ee 0 Ot as elkee o> 120 whe. 801 GLASGOW AVE., | FORT WAYNE, IND. 


: ee . a Levolier Switches No. 1010 
: = a for 7 10 Age. 
: Sent in- ° a 125 
The No. 590 D/E Unit, List Price (less lamp) $1.25 wv. candescent lighting. 
Specifications; Mounting hole, 744” diameter; overall / or fractional HP. 
depth behind the front of the panel 2”; length of S i“ control. Made in 3 
threaded area 1 7/16”. Candelabra screw base to 10 amp. capacity, 
socket, Underwriters’ Approved for 120 volt service. ES? single pole, two cir- 
s cuit, series multiple 
DISTRIBUTED NATIONALLY BY aad 3-way pull. 
; e u 
GRAYBAR ELECTRIC co. . aeveee cone ie 
; : than require y 
WRITE FOR ; - Underwriters’ Lab- 
CATALOG oratories. Write for 
F catalog. Electrical 
Division. 


Te wea Lae ae mm Vicari tia ep ¢ MANUFACTURING CO., INC. 
/ 2 VALPARAISO, INDIANA 
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FRANK LESLIE'S {LLUSTRATED NEWSPAPER. 








This picture from Leslie's Weekly depicts cn 1861 Express van 
being loaded with war materials. In those days this vehicle was 
considered a mammoth advance in efficiency. 


READY 


C7 

When She 

Throughout American history when a real 
need arose, a man or an organization has 
been ready to cope with it. Express ship- 
ping is an organized service originated 
106 years ago to meet the demands of 
those times. Since then, through peace and 
war, Express has promptly adopted every 
scientific advance so as to be ready for the 
nation’s changing shipping needs. 

Today the major part of the unprece- 
dented volume of Express, both by rail 
and air, is connected with the war effort. 
This wartime transportation experience 
and new handling techniques will aid in 


the nation’s postwar commercial shipping 


requirements. 

















NEWPORT 
ELECTRICAL 
SHEETS gm 


ELECTRICAL 
Saat 


Make sure of outstanding per- 

formance in your finished product by using 
Newport Electrical Sheets. Quality proved for 
a quarter century, Newport Sheets match your 
own engineering and manufacturing skill. 
They punch cleanly; are always true to gauge 
and uniform in physical and electrical proper- 
ties. Complete details sent on request. 


NEWPORT PRODUCTS: Hot Rolled Sheets—New- 
port Electrical Sheets—GOHI Pure Iron-Copper 
Alloy Sheets—Globe Brand Galvanized Steel Sheets— 
GOHI Enameling Iron Sheets—KCB Copper Steel 
Sheets—Newport Long Terne Sheets—Newport Gal- 
vannealed and DeLuxe Metal Sheets. 


NEWPORT 
RENTUCKY 


































































Here Are Some 


STAR porce.aIn CHARACTERISTICS 


Type of Electrical | Mechanical | Heat Reaction to 














































Sta Material Resistance Strength Resistance Moisture Color 
Commercial Good Good Satisfactory 1 Good White 
White except for 
very high 
_ temperatures | 
= a ™ ee _ es ee —_—— — —_—_— or. — —_—— ——— Se | 
Nu Blac " Good Good Good "Good Black | 
except for | 
very high 
ee temperatures | 
Thermolain Good Good | Excellent 10% Absorbent Light Buff 
| Takes 1500° F 
Will not shatter 
| when plunged 
into water 
Lavolain | Very Good ag Good Good - Light "Buff 
Humidolain | Low Fair Absorbs 20% of White 
own weight 
No. 1 Steatite Excellent Excellent | Excellent Off White 


| 


For Sather tienen write for booklet 


“SURVEY OF CHARACTERISTICS OF MOLDED CERAMIC PRODUCTS” 
THE STAR PORCELAIN COMPANY 


41 MUIRHEAD AVENUE 


IN THESSMALLER SIZES 


Smith Coils are made in all types—cotton interweave, 
paper fayer insulation, and spool wound—in the finer 
sizes of wire, No. 18 to No. 44. If you are located in 
the West, we can — 2 ou advantageously on your small 
size coil and electrical dace requirements. 


anne MFG. 
co. - 


105 PASADENA AVENUE 
SOUTH PASADENA, CALIFORNIA 
Electrical Products 


FIRST 


because they 















| 
Impervious 


| SCREW MACHINE PRODUCTS 


INSTALL 


to )_moistu me i 


TRENTON, N. J. 


AND 
METAL SPECIALTIES 


Modern plant equipped to 
produce accurate work in 
all metals. 





Send your specifications to 
us for prompt estimates 
without obligation. 


LINDEN & CO., Inc. 


70-82 Baker Street 
Providence, Rhode Island 

















TRICO Visible Automatic OILERS 


@ Stop guesswork of hand-oiling 

@ End bearing failures 

@ Step up production 

@ Modernize your equipment 

@ Increased customer satisfaction 
The most certain way to give your customers 
complete freedom from bearing maintenance 
troubles. There’s a style for every application. 

Write for Catalog 


TRICO FUSE MFG. CO. MILWAUKEE 12, WIS. 
In Canada — IRVING SMITH LIMITED, Montreal 










OILERS 


ELECTRICAL MANUFACTURING 
















QUALITY MOTORS 


SINGLE PHASE ¢ POLYPHASE * DIRECT CURRENT 
Fifty-one years in the production of 





quality electrical equipment have given 
Peerless engineers and craftsmen pro- 
ficiency and experience in designing 
and building motors of maximum 
efficiency and trouble-free operation. 


ili Rat tase. 


STRIPPERS —for the 
AND CUTTERS HEATING 


ELEMENTS 


and RESISTORS 


TRY 
TUT FLE 
FIRST 






SIMPLEX MODEL C-20A CUTTER 
For cutting insulated wires, cables and | 










insulation materials. 
Will cut many wires at one time. 
Capacity up to 1” round, or 3” flat insula- 
tion or ribbon stock. 
Equipped with combination wire guide 
and safeguard. 
High grade tool-steel shear blades always 
engaged. 
Replaceable 4” shear blades can be re- 
ground to insure long life. 
Sturdy construction for heavy duty. 
Foot-pedal operated. 
Overall size 314” x 10” x 6”. 

Ask for your copy of new Bulletin. 

Write for Dealership Plan. | 


WENCO MANUFACTURING CO. 


—Skilled workers—Modern 
equipment—Trained supervision 
—and the close personal touch 
of the boss that keeps the job 
moving. 





F | Strip Resistoss—Porcelain Heat- 
ing Elements—Standard and Spe- 
cial Heating Elements. 


H. W. TUTTLE & COMPANY 
Adrian, Michigan 







7 Write 


ODO 





SiMPLEX WIRE STRIPPERS AND CUTTERS for 
TOOLS * DIES * STAMPINGS © SPADE BCLTS Bulletin 
SI01-A 


1136 WEST HUBBARD STREET, CHICAGO 22,1LLINOIS 


ade! 
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Ever sto) to think? ... 


why fighting equipment deals out greater destruction 
today—lasts longer—takes more punishment? It's due 
to a lot of things—American initiative, ingenuity—and 
sometimes just plain dissatisfaction and inquisitive- 
ness. Take simple things like springs. 


* * * 


The range of performance has been increased greatly 
in recent years, but in spite of that, spring failure is 
practically unknown—certainly unnecessary. It's the 
result of a combination of scientific methods and 
practical experience—in materials, design, heat-treat- 
ment and tests. 


* * * 


The range is greater—because the inquisitiveness of 


Gibson craftsmen is never satisfied. If you, too, are 


raising your sights for better mechanical action 


USE GIBSON SPRINGS 


The William D. Gibson Company 


DIVISION OF ASSOCIATED SPRING CORPORATION 


1800 Clybourn Ave., Chicago 14, Illinois 


& WAR 
ei % 
S 





| manufacturer of Air 


| qualifications. 


; 


: 
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AVAILABLE ¢ WANTED 


Address all keyed replies to the box number indicated, 
c/o ELECTRICAL MANUFACTURING, 
1250 Sixth Ave., New York 20, N. Y. 


WANTED—ELECTRICAL ENGINEER 


With experience in the design of Electrical Control} 
Equipment. Must be capable of supervising the design 
and layout of control equipment used in heavy industry. 
Permanent employment with long established firm and 
excellent postwar possibilities for the right man. Please 
give full details as to experience, age and salary desired. 
Replies held in strict confidence. W. M. C. rules apply. 
Box B-36. 


WANTED—WORKS MANAGER 


| Man. with broad experience to supervise all phases of 


production with thorough groundwork in metal working, 


| assembly, tooling, tool design, production control, stand- 
| ards and methods for national manufacturer of automatic 


temperature, pressure and flow controls. Position located 
on West Coast with well-established company. Give full 
details concerning experience, employment record, educa- 
tion, references, salary requirements and personal informa- 
tion. Box B-33. 


DESIGN ENGINEER 


An unusual opportunity with large internationally known 
Conditioning and Refrigeration 
equipment for capable design engineer of refrigeration 
compressors and condensing units to work as assistant 
to chief. All replies will be confidential. Please outline 
Box B-39. 


WANTED - - - ENGINEERS BY WESTERN 
ELECTRIC CO. 


Radio, *Electrical, Electronic, *Mechanical, *Factory 
Planning, Materials Handling, Manufacturing Planning. 
Work in connection with the manufacture of a wide variety 
of new and advanced types of communications equipment 
and special electronic products. Apply (or write), giving 
full qualifications, to: R. L. D., Employment Department, 
Western Electric Co., 100 Central Ave., Kearny, N. J. 
*Also, C.A.L., Locust St., Haverhill, Mass. Applicants must 
comply with WMC regulations. 


WANTED 


Electrical and mechanical engineers, mechanical design- 
ers, and draftsmen. Established motor and fan manu- 
facturer, located in Middle West, has opportunities in 
engineering department for men of experience or suitable 
background. Excellent postwar future. Box B-41. 


‘ELECTRICAL ENGINEERING OPPORTUNITY ! 


Electrical manufacturer of nationally known motor con- 
trol and power distribution equipment offers permanent 
employment in application and field engineering work to 
men with electrical engineering education or equivalent 
experience in sale or design of electrical equipment. 
Also excellent opportunities for qualified young men with- 
out previous experience to receive valuable training in an 
essential industry having a brilliant postwar future. Give 
full particulars, including education, experience, age and 
salary expected. Address Box B-42. 


RESEARCH ENGINEER 


| Unusual opportunity for capable engineer experienced 
| in design and research work of air conditioning and re- 


frigeration equipment to operate new modern laboratory 
for internationally known manufacturer of Air Condition- 
ing and Refrigeration equipment. All replies will be 
confidential. Please give outline of qualifications. Box 


B-40. 


ELECTRICAL MANUFACTURING 





Watch THE COUNTER FOR NUMBER OF 
TURNS. Compare THE SPACE-SAVING 
ADVANTAGES WHEN YOU USE... 


PRECISION BOBBINS 


No insulating strip needed in Precision Bobbins. Means: 
1) Larger gauge or more wire of same gauge in winding 
area; 2) Minimum coil size for any winding. Precision 
zolves the problem of space—with greater efficiency. 
Made to your specifications—any quantity—Prompt 
delivery With Precision Superiorities. 























f @ Spirally wound for greatest strength @ Space-saving 
‘ enehenl @ Vulcanized Fibre Flanges, 
, non aiteeaelge Swaged Tube Ends 
7 @ Better heat dissipation @ Entire Assembly impregnated. Perfect Seal. 
. @ Lightest weight Meets Underwriters’ Requirements. 
a Cores any length and shape. Flanges any size and 
shape. Let us make up a sample for you. Wire or write 
” Also manufacturers of Dielectric Paper Tubes, round, square, rectangular 
n 
t os 
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RECTANGULAR 








“TOOL-UP” FOR Greater Production- 


Increased Profits with a 


SPEEDCRAFT 
WIRE STRIPPER 


With rugged construction, wi ; 

precision adjustments and \— 

machine tool accuracy | 

Speedcrafts have been oo ' 
pleasing hundreds of users os 

over a period of 18 con- ; 

secutive years. ' “xen @ 


Write for complete information — sending wire samples — no obligation. 


THE WIRE STRIPPER CO., i 2iveiona” onic 


















a 


LAADH Lhe 








Twenty-five years’ experience in 
solving all types of Relay Problems 
. . Complete facilities for Design- | | 


Sauls wasters built to your spesiieuions, ing, Engineering, Manufacturing . . . Specialists in producing Relays 
designed to fit your application. of exceptional power and sensitivity for Aircraft, Intercommunica- 

Our 42 years of experience in building tions Systems, Electronic Devices. Exclusive Kurman features provide 
electrical motors and motor driven apparatus greater dependability, longer life, more precise performance . . . 


ae Gee to yen. Send data for quotations. Write for new descriptive Bulletins. 


ELECTRIC 
CO. 


35-18 37th STREET © LONG ISLAND CITY 1, N. Y 







Send for blueprints of standard sizes on 


hand. 
HEINZE ELECTRIC COMPANY § KURMA 


LOWELL, MASS. 
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CONTROLS FOR 


gal 


WORLD MARKETS 









CC 


Ward Leonard Controls have an enviable record of performance 
in war equipment. On the sea, under the sea, on the ground, and in 
the air — subjected to widely varying climatic conditions in all parts 


of the world! 


Obviously manufacturers who are planning world-wide postwar 
markets can be certain that the Ward Leonard controls they incor- 


porate in their products will give continuous trouble-free service. 


Write for our catalogs describing the types of controls you need. 


RELAYS + RESISTORS ¢ RHEOSTATS 


Electric control a) devices since 1892. 





REs 
hear 'STo 
t *OR 
> Mois ~~ as 
Other aq tute, vip, Withsea, 
Verse or Fation 1d 
ditions and 





WARD LEONARD ELECTRIC COMPANY: 34 SOUTH ST. - MOUNT VERNON, N. Y. 
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ELECTRICAL MANUFACTURING Checks . 








Accurate Spring Mfg. Co. 

Acme Electric & Mfg. Co. 

Acme Wire Co., The 

Aerovox Corp. 

Aircraft-Marine Products, Inc. 
Akron Porcelain Co. ashton 
Allen-Bradley Co. ae 

Allied Control Co., Inc. ERR 
Aluminum Co. of America 161, 
Aluminum Goods Mfg. Co. ; 
American Brass Co. 

American Felt Co. 

American Gas Accumulator Co. 
American Insulator Corp. .......... 
American Lava Corp. 
American Magnesium Corp. 
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LAMINATED 
PRECIOUS 
METALS 


for New INDUSTRIAL USES 


SHEETS 
WIRE 
TUBING 
SOLDERS 


FABRICATED 
PARTS 
‘AND 

ASSEMBLIES 


Gold, silver, platinum and palladium or special pre- 
cious metal alleys laminated to base metal have made 
these things possible . 


® The desirable electrical, mechanical or chem- 
ical quatities of the precious metals have 
been added to the strength or other desirable 
properties of base metals, precisely where 
and as required. 


® Precious metal properties of corrosion resist- 
ance, electrical superiority, and durability are 
obtained without solid precious metal costs. 


@ Uniform maintenance of lamination ratios 
with no porosity, pit marks or defects. 


® Finer, more lasting finishes than are other- 
wise obtainable in base metals. 


Recent production includes gold, silver, or specially 
developed precious metal alloys on copper, beryllium 
copper, invar, steel, inconel and pure nickel. Likewise, 
platinum and palladium are being laminated to inconel 
and pure nickel. We can manufacture sheet or strip 
of precious metal laminated to base metal in any com- 
bination of metals and in any quality or ratio, single 
or double plate, striped or edgelay. 


To assist you in the application of our products to 
your products we are maintaining a staff of thoroughly 
experienced metallurgists, chemists, designers and con- 
sultants . . . an up-to-date research and testing labora- 
tory ...and a splendidly equipped tool room. These 
are all at your service to cooperate with your own staff 
to the full extent of our facilities. 


Your inquiries are cordially invited. Ask, too, for 
a copy of our new descriptive folder. 


PRODUCTS 


COMPANY 
New York Office, 30 Church St. 


E. MAKEPEACE 


Main Office and Plant, ATTLEBORO, MASS. 
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GEARHEAD MOTORS 


These are the good reasons why gearhead motors met 
UT tt te tee Beta 
pany originated and pioneered the first line of gearhead 
motors, years ago. 

These are the good reasons why more gearhead mo- 
eM Ml A ee MM ee 
makes . . . COMBINED. 

These are the good reasons why Master Gearhead 
Motors will help you save money and still add greatly to 
MUM ul ls Se Me Lh ae Le 
driven machinery. For best results, use them for either your 
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THE MASTER ELECTRIC COMPANY @ DAYTON 1, OHIO 








a 
SIZE UP YOUR MOTOR NEEDS 


before you 


freeze design... 


ASK A WESTINGHOUSE APPLICATION ENGINEER TO 


After the desigh is ‘‘frozen’’ and your apparatus 
is tooled, changes to accommodate the motor may be 
costly and time-consuming. Make certain you select 
the right motor before you go ahead with design. 
Make sure, too, that you use existing motor designs 
wherever possible, and avoid the extra cost of 
specially-engineered motors. 

Standardized designs offer a number of advantages: 
lower cost, faster deliveries, reduced inventories and 
simplified servicing. 

Westinghouse engineers have been applying frac- 
tional horsepower motors for decades, and have 
built into standard motors many special features to 
meet particular service requirements. Before you 
‘freeze’ design, ask for Westinghouse engineering help. 
Call your Westinghouse office or write Westinghouse 
Electric & Manufacturing Co., Lima, Ohio. J-03227 


MOTOR EXCHANGE PLAN PROVIDES 


REPLACEMENT SERVICE IN 
24 HOURS OR LESS 


ANYWHERE IN THE UNITED STATES 


Westinghouse Motor Exchange points in 
all principal cities can service most Westing- 
house small motors of standard sizes in 24 
hours, or less, anywhere in the United States. 
This service gives the appliance user an effi- 
cient, factory-rebuilt replacement motor in 
exchange for his old motor at a low, flat cost. 
Your nearest Westinghouse office will give 
you full details. Ask for bulletin B-3336. 





